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VII. Argument 

A. Lai Does Not Anticipate Applicants' Claims under 35 USC 15 
102(b). 

B. Applicants' Claims are Not Obvious Under 35 USC 103(a) in 15 
light of U.S. Patent 6,074,411 issued to Lai in view of U.S. 
Patent 6,267,779 issued to Gerdes. 

C. Claims 1-10, 13-14, 17, 18, 21, and 23-27 Cannot be Actually 15 
Rejected for Double-Patenting Because Claims Are Not Yet 
Otherwise Allowable. 

D. Applicants' Claims are Not Obvious Under 35 USC 103(a) in 15 
light of U.S. Patent 6,267,779 issued to Gerdes in view of U.S. 
Patent 5,653,706 issued to Zavislan et al. 

1. Claims 1-10 and 13-22 are not obvious in light of 16 
Gerdes and Zavislan because Zavislan is non- 
analogous art. 

2. Claims 1-10 and 13-22 are not obvious in light of 18 
Gerdes and Zavislan because Zavislan teaches away 

from using more than one handheld probe. 

3. Claims 1-10 and 13-22 are not obvious in light of 20 
Gerdes and Zavislan because the prior art teaches 
against freely moving the probes. 

4. Claim 2 is not obvious in light of Gerdes and Zavislan 21 
because the prior art teaches against emitting two laser 
beams simultaneously and impinging two different 

parts of a patient's body. 

5. Claim 16 is not obvious in light of Gerdes and Zavislan 22 
because neither Gerdes nor Zavislan suggests using 
ultraviolet laser light. 

6. Claim 17 is not obvious in light of Gerdes and Zavislan 24 
because neither Gerdes nor Zavislan suggests using a 
linear spot shape. 

7. Claim 19 is not obvious in light of Gerdes and Zavislan 24 
because neither Gerdes nor Zavislan suggests using a 
plus-sign spot shape. 
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8. Claim 21 is not obvious in light of Gerdes and Zavislan 25 
because neither Gerdes nor Zavislan suggests using 
different spot shapes. 

9. Claims 23-29 are not obvious in light of Gerdes and 25 
Zavislan because Zavislan is non-analogous art. 

10. Claims 23-29 are not obvious in light of Gerdes and 27 
Zavislan because Zavislan teaches away from using 

more than one handheld probe. 

11. Claims 23-29 are not obvious in light of Gerdes and 28 
Zavislan because the prior art teaches against freely 
moving the probes. 

12. Claim 29 is not obvious in light of Gerdes and Zavislan 29 
because neither Gerdes nor Zavislan suggests using 
ultraviolet laser light. 

13. Claims 30 and 32 are not obvious in light of Gerdes 31 
and Zavislan because Zavislan is non-analogous art. 

14. Claim 30 and 32 are not obvious in light of Gerdes and 33 
Zavislan because Zavislan teaches away from using 

more than one handheld probe. 

15. Claims 30 and 32 are not obvious in light of Gerdes 34 
and Zavislan because the prior art teaches against 

freely moving the probes. 

VIII. Conclusion 35 



Claims Appendix 

Evidence Appendix 

Appendix E-l - Definition of "focus' 



Related Proceedings Appendix 

Appendix RP-1 - Order Construing Patent Claim Terms of US Patent 
6,746,473. 



References Cited Appendix 

Appendices R-l - R-6 
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I. Real Party in Interest 

The real parties in interest are the inventors, Steven C. Shanks and Kevin B. 

Tucek. 

Appellants note that, in the event a terminal disclaimer is required to avoid a 
double-patenting type obviousness rejection, upon a notice of allowance and assuming 
such terminal disclaimer is still required, Applicants will file a terminal disclaimer and an 
assignment fully complying with 37 CFR § 1.321 and 37 CFR § 3.73. In such case, the 
real parties in interest will now include Therapy Products, Inc. dba Erchonia Medical 
(formed as a result of the merger between Therapy Products, Inc. and Erchonia Medical, 
Inc), owned in the majority by the inventors. 
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II. Related Appeals and Interferences 

No appeals or interferences are pending which may be related to, directly affect, 
be directly affected by, or have a bearing on the Board's decision in the pending appeal, 
however the following are, or were, copending patent applications or litigation related to 
the application on appeal: 



Type 


Application or 
Patent Number 


How Related to Application on 
Appeal 


Atty 
Docket 
Number 


US Patent 


6,605,079 


this patent claims the benefit of 
common priority application U.S. 
Provisional Application No. 
60/273,282 


206-001 


US Patent 


09/932,907 now U.S. 
Pat. No 6,746,473 


this application claims the benefit of 
common priority application U.S. 
Provisional Application No. 
60/273,282 


206-002 


PCT 

Application 


PCT/US2002/019359 


PCT application, and national stage 
applications and issued patents 
therefrom, claim the benefit of the 
common priority application US Pat. 
Application No. 09/932,907, now 
U.S. Pat. No 6,746,473, which 
claims the benefit of common 
priority application U.S. Provisional 
Application No. 60/273,282 


206-021 


CIP of 
related 
application 


10/772,973 


this application claims the benefit of 
common priority application U.S. 
Application No. 09/932,907, now 
U.S. Pat. No 6,746,473, which 
claims the benefit of U.S. 
Provisional Application No. 
60/273,282 


206-024 


CIP of 
related 
application 


10/772,738 


this patent application claims the 
benefit of common priority 
application U.S. Application No. 


206-032 
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09/932,907, now U.S. Pat. No 
6,746,473, which claims the benefit 
of U.S. Provisional Application No. 
60/273,282 




judicial 
proceeding 
in Federal 
District 
Court of 
Colorado* 


04-MK-1769 (CBS) 


litigation alleging infringement of 
U.S. Pat. No 6,746,473 and 
invalidity thereof, et alia. U.S. Pat. 
No 6,746,473, which claims the 
benefit of U.S. Provisional 
Application No. 60/273,282 


206-066 


CIP of 
Patent 
Application 
on appeal 


11/443980 


this application claims the benefit of 
the application on appeal, which 
claims benefit of the common 
priority application 09/932,907, now 
U.S. Pat. No 6,746,473, which 
claims the benefit of U.S. 
Provisional Application No. 
60/273,282 


206-071 


DIV of 
Patent 
Application 
on appeal 


11/431257 


this application claims the benefit of 
the application on appeal, which 
claims benefit of the common 
priority application 09/932,907, now 
U.S. Pat. No 6,746,473, which 
claims the benefit of U.S. 
Provisional Application No. 
60/273,282 


206-133 



* A Markman hearing was held in Colorado District Court action 04-MK-1769 (CBS) to 
construe certain claims of U..S Patent No. 6,746,473, which claims the benefit of 
common priority application 09/932,907, now U.S. Pat. No. 6,746,473. That decision is 
attached in the Related Proceedings Appendix as Appendix RP-1. No other decisions 
have been rendered by a court or the Board in any proceeding identified under this 
section. 
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III. Status of the Claims 

Claims 1-10, 13-30, and 32 of U.S. Patent Application No. 10/612,504 are 
pending and stand rejected twice and constitute the subject matter of this appeal. Claims 
11-12, 31, 33 -34 have been cancelled. Claims 35-39 were withdrawn by the Examiner. 
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IV, Status of Amendments 

Applicants proposed amendments subsequent to the final office action dated 
November 10, 2005. Those amendments were considered, but not entered, by the 
Examiner. 

Claim amendments made in response to an office action dated June 3, 2005 were 
entered by the Examiner in an office action dated November 10, 2005. Those amended 
claims constitute the subject matter of this appeal and appear in the Claims Appendix. 
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V. Summary of Claimed Subject Matter 

In U.S. Patent Application No. 10/612,504, the Applicants present a single laser 
device that enables a practitioner to personally and freely treat different areas of a patient 
at the same time. Pending App. paragraphs [0005], [0006], [0007] and [0024] and Fig. 7. 
This is an improvement over prior art because earlier devices could not freely treat 
different areas of a patient at the same time. 

The claimed device also enables a practitioner to personally and freely treat a 
patient using multiple laser beam emissions each with a specific spot shape, such as a 
line. Pending App. paragraphs [0018], lines 1-3. This has the advantage of enabling the 
practitioner to more precisely define the surface area the laser impinges upon. A copy of 
Applicants' specification, as amended, and drawings are enclosed for easy reference as 
Appendix R-l. The claims on appeal are listed in the Claims Appendix. 

A. Independent Claim 1 

Claim 1 defines a device (Pending App. paragraph [0015], line 1) having two or 
more handheld probes (Pending App. paragraph [0015], line 4). Each of the probes 
houses one or more laser energy sources (Pending App. paragraph [0016], lines 1-3) and 
each laser energy source produces a laser beam that is shown through an optical 
arrangement to produce a desired spot shape (Pending App. paragraph 0017, lines 1-3). 
Each probe is moved freely by the user while the laser beams are being emitted (Pending 
App. paragraphs [0015] and [0024]; Fig. 7). 
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B. Independent Claim 23 

Claim 23 generally defines the same device as claim 1 3 except that it specifies that 
the laser energy sources must be semiconductor laser diodes and adds a control circuit for 
controlling the laser beams. Specifically, Claim 23 covers a laser device (Pending App. 
paragraph [0015], line 1) having first and second handheld probes (Pending App. 
paragraph [0015], line 4). Each of the probes has a semiconductor diode (Pending App. 
paragraph [0022], lines 3-7) laser energy source (Pending App. paragraph [0016], lines 1- 
3), and each laser energy source produces a laser beam that is shown through an optical 
arrangement to produce a desired spot shape (Pending App. paragraph [0017], lines 1-3). 
There is a control circuit for independently controlling each of the laser beams (Pending 
App. paragraph [0020], lines 1-9). Each probe is freely moved by the user's hand relative 
to the surface of the skin of a patient while emitting the first laser beam (Pending App. 
Paragraphs [0015] and [0024]; Fig. 7). 

C. Independent Claim 30 

Claim 30 generally defines the same device as claim 1 except that it specifies that 
each laser beam emits a different wavelength of visible light. Specifically, Claim 30 
covers a device having two or more laser energy sources (Pending App. paragraph 
[0016], lines 1-3) housed in two or more handheld probes (Pending App. paragraph 
[0015], line 4). Each laser beam emits a visible wavelength (Pending App. paragraph 
[0022], lines 2-8) shown through an optical arrangement to produce a desired spot shape 
(Pending App. paragraph [0017], lines 1-3). Each probe can be moved freely by the user 
while the laser beams are being emitted (Pending App. Paragraphs [0015] and [0024]; 
Fig. 7). 

None of the claims on appeal recite means-plus-function limitations. 
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VI. Grounds of Rejection to be Reviewed on Appeal 

A. Are Claims 1, 2, 8-10, 13-15, 22, 30 and 32 unpatentable under 35 USC 
102(b) as being anticipated by U.S. Patent 6,074,411 issued to Lai? 

B. Are Claims 3-7, 16-22, and 23-29 unpatentable under 35 USC 103(a) as being 
obvious in light U.S. Patent 6,074,411 issued to Lai in view of U.S. Patent 
6,267,779 issued to Gerdes? 

C. Are Claims 1-10, 13-14, 17, 18, 21, and 23-27 unpatentable as double- 
patenting claims 1-11 and 13 of U.S. Patent 6,746,473 issued to Shanks and 
Tucek? 

D. Are Claims 1-10, 13-30, and 32 unpatentable under 35 USC 103(a) as being 
obvious in light of U.S. Patent 6,267,779 issued to Gerdes in view of U.S. 
Patent 5,653,706 issued to Zavislan et al? 



206-038 rev SE 



14 



SUPPLEMENTAL APPEAL BRIEF 
Serial No. 10/612,504 

VII. Argument 

A. Lai Does Not Anticipate Applicants' Claims under 35 USC 102(b). 

Appellants incorporate by reference their arguments presented in section VILA, at 
pp. 15-22 of their original Appeal Brief, filed August 2, 2006 and attached hereto as 
Appendix R-5. 

B. Applicants' Claims are Not Obvious Under 35 USC 103(a) in light of 
U.S. Patent 6,074,411 issued to Lai in view of U.S. Patent 6,267,779 
issued to Gerdes. 

Appellants incorporate by reference their arguments presented in section VII.B. at 
pp. 16-34 of their original Appeal Brief, filed August 2, 2006 and attached hereto as 
Appendix R-5. 

C. Claims 1-10, 13-14, 17, 18, 21, and 23-27 Cannot be Actually Rejected 
for Double-Patenting Because Claims Are Not Yet Otherwise 
Allowable. 

Appellants incorporate by reference their arguments presented in section VII.C. at 
p.35 of their original Appeal Brief, filed August 2, 2006 and attached hereto as Appendix 
R-5. 

D. Applicant's Claims are Not Obvious Under 35 USC 103(a) in light of 
U.S. Patent 6,267,779 issued to Gerdes in view of U.S. Patent 5,653,706 
issued to Zavislan et al. 

Legal Standard for Obviousness 

In order to determine whether an invention is obvious in light of prior art, the 
Patent Office should make several basic factual inquiries, including the scope and content 
of the prior art. Graham v. John Deere, 383 U.S. 1, 148 USPQ 459 (1966). The scope of 
the prior art should include only analogous prior art. MPEP §2 14 1.0 1(a). In general, in 
order for a reference to be considered analogous prior art, the reference must either be in 
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the field of applicant's endeavor or, if not, be reasonably pertinent to the particular 

problem with which the inventor was concerned. In re Oeticker, 977 F.2d 1443, 24 

USPQ2d 1443, 1446 (Fed. Cir. 1992). Moreover, it is also necessary that a person of 

ordinary skill, seeking to solve a particular problem, would reasonably be expected or 

motivated to look to the allegedly analogous technology. Id, 24 USPQ2d at 1446. 

In addition to limiting prior art to only analogous art, to establish a prima facie 

case of obviousness, there also must be some suggestion or motivation to modify the 

reference or combine the teachings. MPEP §2142; In re Rouffet, 149 F.3d 1350, 1356, 47 

USPQ2d 1453, 1456 (Fed. Cir. 1998); In re Geiger, 815 F.2d 686, 688, 2 USPQ2d 1276, 

1278 (Fed. Cir. 1987). The references must be considered as a whole, and there must be 

something in the prior art as a whole to suggest the desirability of the combination. 

MPEP §2142; In re Fulton, 391 F 3d 1 195, 73 USPQ2d 1 141 (Fed. Cir. 2004). Moreover, 

it is improper to combine references when one teaches away from the combination or 

renders the device inoperable for its intended purpose. In re Gordon, 733 F.2d 900, 902, 

221 USPQ 1 125,1 127 (Fed. Cir. 1984). See also MPEP §2146; In re Grasselli, 218 

USPQ 769, 779 (Fed Cir. 1983); In re Ratti, 123 USPQ 349, 352, CCPA 1959. 

1. Claims 1-10 and 13-22 are not obvious in light of Gerdes and 
Zavislan because Zavislan is non-analogous art. 

Each of Applicants' claims 1-10 and 13-22 are directed at low-power therapeutic 

handheld laser probes that are freely moved by a user's hands for healing purposes. 

While Zavislan teaches a single handheld laser device, it teaches one in an entirely 

different field and solving an unrelated problem. It is well-settled law that it is improper 

to consider a reference that is non-analogous. In re Oeticker, 24 USPQ2d at 1446. 



206-038 rev SE 



16 



SUPPLEMENTAL APPEAL BRIEF 
Serial No. 10/612,504 

Applicant's invention is a handheld multi-probe non-ablative laser device for 
wound healing, edema reduction, pain relief, inflammation reduction, and other similar 
applications. Pending App. Paragraph [0003], lines 2-6. It uses low-level laser energy 
and causes no immediate detectable temperature rise and no macroscopically visible 
changes in tissue structure. Pending App. Paragraph [0004], lines 2-4. The treated and 
surrounding tissue is neither heated nor damaged. Id. Additionally, because no damage 
occurs where the laser beam is applied, more than one laser can be applied 
simultaneously for faster and improved therapy. Pending App. Paragraph [0005], 
lines 1-6. 

Zavislan discloses a high-power laser for microsurgical treatments in 
dermatology. Zavislan, column 1, lines 8-11. Zavislan's laser device uses thermolysis 
(from thermo- meaning heat and -lysis meaning break down), which is defined as a 
decomposition or dissociation of chemical compounds by use of heat. Zavislan's laser 
device is ablative, causing destruction of spider veins, hair follicles, and adhesions 
between tendons and their surrounding sheath. Zavislan, column 1, lines 30-35. A laser 
treatment with the device disclosed in Zavislan necessarily causes a rise in temperature 
and changes in tissue structure to accomplish necrosis and cauterization. Id . In addition, 
particular attention to visualizing where the laser beam is applied is critical according to 
Zavislan so that the operator does not damage areas where no treatment is desired. 
Zavislan, column 2, lines 16-18. 

Because therapeutic lasers and surgical lasers result in dramatically different 
results on a patient's body, they must be designed considering different parameters and 
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safety concerns. Accordingly, high-power single-probe ablative lasers requiring precise 
aiming are not in the same field of endeavor as multi-probe low-energy therapeutic laser 
therapy devices. 

Additionally, Applicants' invention solves the problem of how to apply multiple 
low-level laser beams to a patient simultaneously and with freely movable handheld 
probes. Zavislan's invention does not teach or suggest any solutions because it cannot 
operate safely or successfully if expanded to multiple handheld probes. Ablative lasers 
require the operator to pay particular attention to aiming the laser beam at a single tiny 
treatment area, making it physically impossible to apply more than one ablative laser 
beam at a time. Otherwise, the operator would inadvertently damage areas not intended 
to be treated with a first laser while attending to the desired treatment area of a second 
laser. Only in the movies can a human aim and fire two laser weapons simultaneously at 
two different microscopic targets and hit them. It would not be reasonable for Applicants 
to consider destructive technology that is incapable of supporting multi-probe devices 
when designing a therapeutic multi-probe device. 

Because Zavislan involves different types of lasers and because a low-level laser 
device designer would not look to high-power ablative lasers when designing a multi- 
probe device, Zavislan is non-analogous art. Accordingly, no prima facie case of 
obviousness has been established. 

2. Claims 1-10 and 13-22 are not obvious in light of Gerdes and 
Zavislan because Zavislan teaches away from using more than 
one handheld probe. 

Each of Applicants' claims 1-10 and 13-22 teaches a device comprising two or 

more handheld laser probes. Although Gerdes teaches multiple handheld wands, 
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Zavislan teaches away from multiple wands. It is well-settled law that it is improper to 

combine references when one teaches away from the combination or renders the device 

inoperable for its intended purpose. In re Gordon, 221 USPQ at 1 127. 

Zavislan discloses a high power laser for microsurgical treatments in 

dermatology. Zavislan, column 1, lines 8-11. Zavislan' s laser device is ablative, causing 

destruction of spider veins, hair follicles, and adhesions between tendons and their 

surrounding sheath. Zavislan, column 1, lines 24-30. Because Zavislan's device causes 

temperature changes and structural changes in tissue, particular attention to visualizing 

where the laser beam is applied is critical. As stated in Zavislan: 

It is the principal object of the present invention to provide an improved 
system for laser assisted microsurgical . . . treatments in which the 
treatment area can be visualized while the laser beam is being located at 
sites in the area where treatment is desired. 

Zavislan, column 2, lines 14-18. It would be impractical, possibly even dangerous, to 

attempt to apply multiple ablative laser beams simultaneously. Zavislan teaches a device 

specifically designed to allow the operator to visually aim the laser beam. Zavislan's 

ablative laser device will fail if it is expanded to multiple handheld probes, especially 

where they treat different areas simultaneously. 

Accordingly, Zavislan teaches away from using multiple handheld laser probes. 

Because references cannot be combined where one reference teaches away from the 

combination, Zavislan and Gerdes cannot be combined. No prima facie case of 

obviousness has been established. 
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3, Claims 1-10 and 13-22 are not obvious in light of Gerdes and 
Zavislan because the prior art teaches against freely moving 
the probes. 

The explicit purpose of Applicants' invention is to enable a practitioner to 
personally and freely treat different areas of a patient at the same time. Pending App. 
Paragraphs [0006] and [0007]. Each of Applicants' claims 1-10 and 13-22 teach 
handheld probes that "emit one or more laser beams . . . while being freely moved by a 
user's hand relative to the surface of the skin of a patient." Gerdes and Zavislan each 
teach away from freely moving the probes, albeit for different reasons. It is improper to 
combine references when one teaches away from the combination or renders the device 
inoperable for its intended purpose. In re Gordon, 221 USPQ at 1 127. 

Gerdes teaches a device wherein the wands are positioned over the patient in such 
a manner that the radiation from the wands intersects within the body being treated. See 
Gerdes column 1, lines 9-12; column 4, lines 45-50 and 56-59. Logically for the laser 
beams to intersect, the wands must be treating the same area of the patient. It would 
render Gerdes inoperable to modify it such that the laser beams treated different areas of 
a patient at the same time because then the laser beams would not intersect. Thus, Gerdes 
teaches against the probes moving freely. 

As explained above, Zavislan teaches a device wherein the wand is visually 
positioned over a treatment area where microsurgery is desired. Because Zavislan's laser 
device is ablative, causing destruction of spider veins, hair follicles, and adhesions 
between tendons and their surrounding sheath, it is critical to aim the laser beam 
accurately. Zavislan, column 1, lines 24-30 and column 2, lines 14-18. It would be 
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impractical, possibly even dangerous, to freely move one or more ablative laser beams 
during treatment. 

Because it is improper to combine references when one teaches away from the 
combination or renders the device inoperable for its intended purpose, and because in this 
case both prior art references teach away from moving the probes freely, Gerdes and 
Zavislan cannot be combined. Accordingly, no prima facie case of obviousness has been 
made. 

4. Claim 2 is not obvious in light of Gerdes and Zavislan because 
the prior art teaches against emitting two laser beams 
simultaneously and impinging two different parts of a patient's 
body. 

Applicants' Claim 2 requires that "at least two of the laser beams are emitted 
simultaneously and impinge two different parts of a patient's body." As detailed earlier, 
Applicants' intend that their invention enable a practitioner to personally and freely treat 
different areas of a patient at the same time. Pending App. Paragraphs [0006] and [0007]. 
Gerdes and Zavislan each teach away from simultaneously treating two different parts of 
a patient's body, albeit for different reasons. It is improper to combine references when 
one teaches away from the combination or renders the device inoperable for its intended 
purpose. In re Gordon, 221 USPQ at 1 127. 

Again, Gerdes teaches a device wherein the wands are positioned over the patient 
in such a manner that the radiation from the wands intersects within the body being 
treated. See Gerdes column 1, lines 9-12; column 4, lines 45-50 and 56-59. Logically for 
the laser beams to intersect, the wands must be treating the same area of the patient. It 
would render Gerdes inoperable to modify it such that two laser beams simultaneously 
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treat different areas of a patient because then the laser beams would not intersect. Thus, 
Gerdes teaches against the probes simultaneously treating two different areas of a 
patient's body. 

Again, Zavislan teaches a device wherein the wand is visually positioned over a 
treatment area where microsurgery is desired. Because Zavislan' s laser device is 
ablative, causing destruction of spider veins, hair follicles, and adhesions between 
tendons and their surrounding sheath, it is critical to visually aim the laser beam 
accurately. Zavislan, column 1, lines 24-30 and column 2, lines 14-18. It would render 
Zavislan inoperable to modify it such that two ablative laser beams treat two different 
areas simultaneously because then the operator could not visually aim the laser beams. 
Thus, Zavislan teaches against the probes simultaneously treating two different areas of a 
patient's body. 

Because it is improper to combine references when on teaches away from the 
combination or renders the device inoperable for its intended purpose, and because in this 
case both prior art references teach away from simultaneously treating two different parts 
of the body with two laser beams, Gerdes and Zavislan cannot be combined. 
Accordingly, no prima facie case of obviousness has been made. 

5. Claim 16 is not obvious in light of Gerdes and Zavislan because 
neither Gerdes nor Zavislan suggests using ultraviolet laser 
light. 

Applicants' claim 16 claims at least one laser energy source generating a laser 
beam having a wavelength in the ultraviolet range. Ultraviolet light ranges from about 4 
nm to 380 nm, just beyond violet in the visible spectrum of light. Neither Gerdes nor 
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Zavislan disclose or suggest generating a laser beam having a wavelength in the 
ultraviolet range. 

Zavislan discloses exposing tissue to laser beams having a wavelength from 700 
to 1300 nm. Zavislan, column 3, lines 57-60. Zavislan does not disclose or suggest a 
wavelength of less than 700 nm. 

Gerdes discloses exposing tissue to converging beams of treatment (infrared) 
radiation having a wavelength of between approximately 900 nm and 1 100 nm. Gerdes 
also discloses aiming (visible) radiation having a wavelength of between approximately 
400 nm and 700 nm. Gerdes, column 8, lines 53-55; column 9, lines 35-39; column 12, 
lines 53-60; and all claims. Gerdes does not disclose a wavelength of less than 400 nm. 

The Examiner alleges on page 4 of his September 28 th , 2006 office action that 

Gerdes discloses 400nm of ultraviolet light at col. 9, line 38. Gerdes actually refers to 

visible light at 400 nm, however. Specifically, the Gerdes cite reads in its entirety: 

Additionally, each of the visible laser radiation sources 1 70 is also 
configured to emit radiation having a wavelength preferably between 
approximately 400 nm to approximately 700 nm, and more preferably 
between about 635 nm and about 640 nm. 

Gerdes at column 9, lines 34-39 (emphasis added). Ultraviolet light is not visible light. 

Therefore, Gerdes does not suggest an ultraviolet wavelength. 

Because each reference affirmatively discloses an operating range and does not 

disclose operations in the ultraviolet range and because neither the nature of the problem 

to be solved nor the teachings of Zavislan suggests the use of ultraviolet wavelengths, 

neither Zavislan nor Gerdes suggests using an ultraviolet wavelength. Lacking any 
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suggestion. or motivation for an ultraviolet wavelength, no prima facie case of 
obviousness has been made. 

6. Claim 17 is not obvious in light of Gerdes and Zavislan because 
neither Gerdes nor Zavislan suggests a linear spot shape. 

Applicants' claim 17 requires one of the spot shapes to be substantially linear. 

Zavislan does not disclose any particular beam shapes. Moreover, while Gerdes discloses 

that "a wide variety of feathered, diffused, Fresnel, traced, and other types of spread-out 

patterns are also suitable for use with the present invention," a line is not a "spread-out" 

spot shape in the same sense. See Gerdes, column 9, lines 45-49. The light of Gerdes's 

"spread out patterns" travel in all directions in the plane of the treatment surface. A 

linear spot shape, however, is not "spread out" because it travels in only one direction in 

the plane of the treatment surface, namely along the length of the line. Therefore, Gerdes 

does not disclose or suggest a line. Lacking any suggestion or motivation of a linear beam 

shape, no prima facie case of obviousness has been made. 

7. Claim 19 is not obvious in light of Gerdes and Zavislan because 
neither Gerdes nor Zavislan suggests a plus-sign spot shape. 

Applicants' claim 19 requires one of the spot shapes to be in the shape of a plus 

sign. Zavislan does not disclose any particular beam shapes. Moreover, while Gerdes 

discloses that "a wide variety of feathered, diffused, Fresnel, traced, and other types of 

spread-out patters are also suitable for use with the present invention," a plus-sign is not a 

"spread-out" spot shape. See Gerdes, column 9, lines 45-49. Lacking any suggestion or 

motivation of a plus-sign spot shape, no prima facie case of obviousness has been made. 
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8. Claim 21 is not obvious in light of Gerdes and Zavislan because 
neither Gerdes nor Zavislan suggests different spot shapes. 

Applicants' claim 21 requires that the spot shape of a first laser beam to be 

different from a spot shape of a second laser beam; that is, the first and second beam 

shapes are different. Again, Zavislan does not disclose any particular beam shapes. 

While Gerdes discloses that "a wide variety" of "spread-out" beam shapes can be used, 

Gerdes does not indicate that the beam shapes emitted from the radiation sources can be 

different from each other. See Gerdes, column 9, lines 45-49. Lacking any suggestion or 

motivation of two different beam shapes, no prima facie case of obviousness has been 

made. 

9. Claims 23-29 are not obvious in light of Gerdes and Zavislan 
because Zavislan is non-analogous art. 

Each of Applicants' claims 23-29 are directed at low-power healing handheld 
laser probes that are freely moved by a user's hands for healing purposes. While 
Zavislan teaches a single handheld laser device, it teaches one in an entirely different 
field and solving an unrelated problem. It is well-settled law that it is improper to 
consider a reference that is non-analogous. In re Oeticker, 24 USPQ2d at 1446. 

Applicant's invention is a handheld multi-probe non-ablative laser device for 
wound healing, edema reduction, pain relief, inflammation reduction, and other similar 
applications. Pending App. Paragraph [0003], lines 2-6. It uses low-level laser energy 
and causes no immediate detectable temperature rise and no macroscopically visible 
changes in tissue structure. Pending App. Paragraph [0004], lines 2-4. The treated and 
surrounding tissue is neither heated nor damaged. Id Additionally, because no damage 
occurs where the laser beam is applied, more than one laser can be applied 
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simultaneously for faster and improved therapy. Pending App. Paragraph [0005], lines 1- 
6. Precise and accurate aiming of each probe is not critical to successful therapeutic 
results. 

Zavislan discloses a high-power laser for microsurgical treatments in 
dermatology. Zavislan, column 1, lines 8-11. Zavislan's laser device is ablative, causing 
destruction of spider veins, hair follicles, and adhesions between tendons and their 
surrounding sheath. Zavislan, column 1, lines 24-30. A laser treatment with the device 
disclosed in Zavislan necessarily causes changes a rise in temperature and changes in 
tissue structure to accomplish necrosis and cauterization. Id . In addition, particular 
attention to visualizing where the laser beam is applied is critical according to Zavislan so 
that the operator does not damage areas where no treatment is desired. Zavislan, column 
2, lines 16-18. 

Because therapeutic lasers and surgical lasers result in dramatically different 
results on a patient's body, they must be designed considering different parameters and 
safety concerns. Accordingly, high-power single-probe ablative lasers requiring precise 
aiming are not in the same field of endeavor as multi-probe low-energy therapeutic laser 
therapy devices. 

Additionally, Applicants' invention solves the problem of how to apply multiple 
low-level laser beams to a patient simultaneously and with freely movable handheld 
probes. Zavislan's invention does not teach or suggest any solutions because it cannot 
operate safely or successfully if expanded to multiple handheld probes. The arguments of 
Section VII. D.2 are incorporated herein. Ablative lasers require the operator to pay 
particular attention to aiming the laser beam accurately, making it impossible to apply 
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more than one ablative laser beam at a time. It would not be reasonable for Applicants 
to consider destructive technology incapable of supporting multi-probe devices when 
designing a multi-probe therapeutic device. 

Because Zavislan involves different types of lasers and because a low-level laser 
device designer would not look to high-power ablative lasers when designing a multi- 
probe device, Zavislan is non-analogous art. Accordingly, no prima facie case of 
obviousness has been established. 

10. Claims 23-29 are not obvious in light of Gerdes and Zavislan 
because Zavislan teaches away from using more than one 
handheld probe. 

Each of Applicants' claims 23-29 teaches a device comprising two or more 
handheld laser probes. Although Zavislan teaches multiple handheld wands, Zavislan 
teaches away from multiple wands. It is well-settled law that it is improper to combine 
references when one teaches away from the combination or renders the device inoperable 
for its intended purpose. In re Gordon, 221 USPQ at 1 127. 

Zavislan discloses a high power laser for microsurgical treatments in 

dermatology. Zavislan, column 1, lines 8-11. Zavislan's laser device is ablative, causing 

destruction of spider veins, hair follicles, and adhesions between tendons and their 

surrounding sheath. Zavislan, column 1, lines 24-30. Because Zavislan's device causes 

temperature changes and structural changes in tissue, particular attention to visualizing 

where the laser beam is applied is critical. As stated in Zavislan: 

It is the principal object of the present invention to provide an improved 
system for laser assisted microsurgical . . . treatments in which the 
treatment area can be visualized while the laser beam is being located at 
sites in the area where treatment is desired. 
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Zavislan, column 2, lines 14-18. It would be impractical, possibly even dangerous, to 

attempt to apply multiple ablative laser beams simultaneously. Zavislan teaches a device 

specifically designed to allow the operator to visually aim the laser beam. Zavislan's 

ablative laser device will fail if it is expanded to multiple handheld probes, especially 

where they treat different areas simultaneously. 

Accordingly, Zavislan teaches away from using multiple handheld laser probes. 

Because references cannot be combined where one reference teaches away from the 

combination, Zavislan and Gerdes cannot be combined. No prima facie case of 

obviousness has been established. 

11. Claims 23-29 are not obvious in light of Gerdes and Zavislan 
because the prior art teaches against freely moving the probes. 

The explicit purpose of Applicants' invention is to enable a practitioner to 
personally and freely treat different areas of a patient at the same time. Pending App. 
Paragraphs [0006] and [0007]. Each of Applicants' claims 23-29 teach handheld probes 
that "emit one or more laser beams . . . while being freely moved by a user's hand relative 
to the surface of the skin of a patient." Gerdes and Zavislan each teach away from freely 
moving the probes, albeit for different reasons. It is improper to combine references 
when one teaches away from the combination or renders the device inoperable for its 
intended purpose. In re Gordon, 221 USPQ at 1 127. 

Gerdes teaches a device wherein the wands are positioned over the patient in such 
a manner that the radiation from the wands intersects within the body being treated. See 
Gerdes column 1, lines 9-12; column 4, lines 45-50 and 56-59. Logically for the laser 
beams to intersect, the wands must be treating the same area of the patient. It would 
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render Gerdes inoperable to modify it such that the laser beams treated different areas of 
a patient at the same time because then the laser beams would not intersect. Thus, Gerdes 
teaches against the probes moving freely. 

Zavislan teaches a device wherein the wand is visually positioned over a 
treatment area where microsurgery is desired. Because Zavislan' s laser device is 
ablative, causing destruction of spider veins, hair follicles, and adhesions between 
tendons and their surrounding sheath, it is critical to aim the laser beam accurately. 
Zavislan, column 1, lines 24-30 and column 2, lines 14-18. It would be impractical, 
possibly even dangerous, to freely move multiple ablative laser beams during treatment. 

Because it is improper to combine references when one teaches away from the 
combination or renders the device inoperable for its intended purpose, and because in this 
case both prior art references teach away from moving the probes freely, Gerdes and 
Zavislan cannot be combined. Accordingly, no prima facie case of obviousness has been 
made. 

12. Claim 29 is not obvious in light of Gerdes and Zavislan because 
neither Gerdes nor Zavislan suggests using ultraviolet laser 
light. 

Applicants' claim 29 claims at least one laser energy source generating a laser 
beam having a wavelength in the ultraviolet range. Ultraviolet light ranges from about 4 
nm to 380 nm, just beyond violet in the visible spectrum of light. Neither Gerdes nor 
Zavislan disclose or suggest generating a laser beam having a wavelength in the 
ultraviolet range. 
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Zavislan discloses exposing tissue to laser beams having a wavelength from 700 
to 1300 nm. Zavislan, column 3, lines 57-60. Zavislan does not disclose or suggest a 
wavelength of less than 700 nm. 

Gerdes discloses exposing tissue to converging beams of treatment (infrared 
radiation having a wavelength of between approximately 900 nm and 1 100 nm. Gerdes 
also discloses aiming (visible) radiation having a wavelength of between approximately 
400 nm and 700 nm. Gerdes column 8 5 lines 53-55; column 9, lines 35-39; column 12, 
lines 53-60; and all claims. Gerdes does not disclose a wavelength of less than 400 nm. 

The Examiner alleges on page 4 of his September 28, 2006 office action that 

Gerdes discloses 400nm of ultraviolet light at col. 9, line 38. Gerdes actually refers to 

visible light at 400 nm, however. Specifically, the Gerdes cite reads in its entirety: 

Additionally, each of the visible laser radiation sources 170 is also 
configured to emit radiation having a wavelength preferably between 
approximately 400 nm to approximately 700 nm, and more preferably 
between about 635 nm and about 640 nm. 

Gerdes at column 9, lines 34-39 (emphasis added). Ultraviolet light is not visible light. 

Therefore, Gerdes does not suggest an ultraviolet wavelength. 

Because each reference affirmatively discloses an operating range and does not 

disclose operations in the ultraviolet range and because neither the nature of the problem 

to be solved nor the teachings of Zavislan suggests the use of ultraviolet wavelengths, 

neither Zavislan nor Gerdes suggests using an ultraviolet wavelength. Lacking any 

suggestion of motivation for an ultraviolet wavelength, no prima facie case of 

obviousness has been made. 
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13. Claims 30 and 32 are not obvious in light of Gerdes and 
Zavislan because Zavislan is non-analogous art 

Each of Applicants' claims 30 and 32 are directed at low-power healing handheld 
laser probes that are freely moved by a user's hands for healing purposes. While Zavislan 
teaches a single handheld laser device, it teaches one in an entirely different field and 
solving an unrelated problem. It is well-settled law that it is improper to consider a 
reference that is non-analogous. In re Oeticker, 24 USPQ2d at 1446. 

Applicant's invention is a handheld multi-probe non-ablative laser device for 
wound healing, edema reduction, pain relief, inflammation reduction, and other similar 
applications. Pending App. Paragraph [0003], lines 2-6. It uses low-level laser energy 
and causes no immediate detectable temperature rise and no microscopically visible 
changes in tissue structure. Pending App. Paragraph [0004], lines 2-4. The treated and 
surrounding tissue is neither heated nor damaged. Id Additionally, because no damage 
occurs where the laser beam is applied, more than one laser can be applied 
simultaneously for faster and improved therapy. Pending App. Paragraph [0005], lines 1- 
6. Precise and accurate aiming of each probe is not critical to successful therapeutic 
results. 

Zavislan discloses a high-power laser for microsurgical treatments in 
dermatology. Zavislan, column 1, lines 8-11. Zavislan's laser device is ablative, causing 
destruction of spider veins, hair follicles, and adhesions between tendons and their 
surrounding sheath. Zavislan, column 1, lines 24-30. A laser treatment with the device 
disclosed in Zavislan necessarily causes changes in tissue structure and temperature rises. 
In addition, particular attention to visualizing where the laser beam is applied is critical 
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according to Zavislan so that the operator does not damage areas where no treatment is 
desired. Zavislan, column 2, lines 16-18. 

Because therapeutic lasers and surgical lasers result in dramatically different 
results on a patient's body, they must be designed considering different parameters and 
safety concerns. Accordingly, high-power single-probe ablative lasers requiring precise 
aiming are not in the same field of endeavor as multi-probe low-energy therapeutic laser 
therapy devices. 

Additionally, Applicants' invention solves the problem of how to apply multiple 
low-level laser beams to a patient simultaneously and with freely movable handheld 
probes. Zavislan' s invention does not teach or suggest any solutions because it cannot 
operate safely or successfully if expanded to multiple handheld probes. Ablative lasers 
require the operator to pay particular attention to aiming and focusing the laser beam 
accurately, making it impossible to apply more than one ablative laser beam at a time. It 
would not be reasonable for Applicants to consider technology incapable of supporting 
multi-probe devices when designing a therapeutic device for treating multiple areas 
simultaneously with non-ablative lasers. 

Because Zavislan involves different types of lasers and because a low-level laser 
device designer would not look to high-power ablative lasers when designing a multi- 
probe device, Zavislan is non-analogous art. Accordingly, no prima facie case of 
obviousness has been established. 
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14. Claims 30 and 32 are not obvious in light of Gerdes and 

Zavislan because Zavislan teaches away from using more than 
one handheld probe. 

Each of Applicants' claims 30 and 32 teaches a device comprising two or more 
handheld laser probes. Although Zavislan teaches multiple handheld wands, Zavislan 
teaches away from multiple wands. It is well-settled law that it is improper to combine 
references when one teaches away from the combination or renders the device inoperable 
for its intended purpose. In re Gordon, 221 USPQ at 1 127. 

Zavislan discloses a high power laser for microsurgical treatments in 

dermatology. Zavislan, column 1, lines 8-11. Zavislan's laser device is ablative, causing 

destruction of spider veins, hair follicles, and adhesions between tendons and their 

surrounding sheath. Zavislan, column 1, lines 24-30. Because Zavislan's device causes 

temperature changes and structural changes in tissue, particular attention to visualizing 

where the laser beam is applied is critical. As stated in Zavislan: 

It is the principal object of the present invention to provide an improved 
system for laser assisted microsurgical . . . treatments in which the 
treatment area can be visualized while the laser beam is being located at 
sites in the area where treatment is desired. 

Zavislan, column 2, lines 14-18. It would be impractical, possibly even dangerous, to 

attempt to apply multiple ablative laser beams simultaneously. Zavislan teaches a device 

specifically designed to allow the operator to visually aim the laser beam. Zavislan's 

ablative laser device will fail if it is expanded to multiple handheld probes, especially 

where they treat different areas simultaneously. 

Accordingly, Zavislan teaches away from using multiple handheld laser probes. 

Because references cannot be combined where one reference teaches away from the 
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combination, Zavislan and Gerdes cannot be combined. No prima facie case of 
obviousness has been established. 

15. Claims 30 and 32 are not obvious in light of Gerdes and 

Zavislan because the prior art teaches against freely moving 
the probes. 

The explicit purpose of Applicants' invention is to enable a practitioner to 
personally and freely treat different areas of a patient at the same time. Pending App. 
Paragraphs [0006] and [0007]. Each of Applicants' claims 30 and 32 teach handheld 
probes that "emit one or more laser beams . . . while being freely moved by a user's hand 
relative to the surface of the skin of a patient." Gerdes and Zavislan each teach away 
from freely moving the probes, albeit for different reasons. It is improper to combine 
references when one teaches away from the combination or renders the device inoperable 
for its intended purpose. In re Gordon, 221 USPQ at 1 127. 

Gerdes teaches a device wherein the wands are positioned over the patient in such 
a manner that the radiation from the wands intersects within the body being treated. See 
Gerdes column 1, lines 9-12; column 4, lines 45-50 and 56-59. Logically for the laser 
beams to intersect, the wands must be treating substantially the same area of the patient. 
It would render Gerdes inoperable to modify it such that the laser beams treated different 
areas of a patient at the same time because then the laser beams would not intersect. 
Thus, Gerdes teaches against the probes moving freely. 

Zavislan teaches a device wherein the wand is visually positioned over a treatment 
area where microsurgery is desired. Because Zavislan' s laser device is ablative, causing 
destruction of spider veins, hair follicles, and adhesions between tendons and their 
surrounding sheath, it is critical to aim the laser beam accurately. Zavislan, column 1, 
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lines 24-30 and column 2, lines 14-18. It would be impractical, possibly even dangerous, 
to freely move one or more ablative laser beams during treatment. 

Because it is improper to combine references when one teaches away from the 
combination or renders the device inoperable for its intended purpose, and because in this 
both prior art references teach away from moving the probes freely, Gerdes and Zavislan 
cannot be combined. Accordingly, no prima facie case of obviousness has been made. 

Conclusion 

Applicants have shown that Claims 1-10, 13-30, and 32 are not obvious under 35 
USC 103(a) in light of Gerdes and Zavislan for one or more reasons explained above. 
Reversal of the rejections is respectfully requested. 

VIII. Conclusion 

Applicants believe they have shown that none of the Examiner's rejections in the 
pending application should be sustained. Applicants respectfully request that the Board 
reverse all the Examiner's rejections and allow the case to proceed to issuance. 



Respectfully submitted, 





Sandra L. Etherton 
Attorney for Applicants-Appellants 
Registration No. 36,982 



Customer No. 33354 

Etherton Law Group, LLC 

5555 East Van Buren Street, Suite 100 

Phoenix, AZ 85008 

tel: 602-681-3331 fax: 602-681-3339 
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1 . A multi-probe device comprising: 

a) two or more laser energy sources, each generating one or more laser 
beams; 

b) two or more handheld probes from which the laser beams emit, wherein: 

i. each of the handheld probes houses one or more laser energy 
sources therewithin; 

ii. each of the handheld probes emits one or more laser beams, and 
each of the handheld probes is not connected to a support structure while 
being freely moved by a user's hand relative to the surface of the skin of a 
patient; and 

C) an optical arrangement attached to each handheld probe for receiving one 
or more laser beams and for transforming each of the laser beams into a 
desired spot shape. 

2. A device according to claim 1 wherein at least two of the laser beams are emitted 
simultaneously and impinge two different parts of a patient 's body. 



3. A device according to claim 1 further comprising one or more control circuits for 
independently controlling each of the generated laser beams. 
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4. A device according to claim 1 further comprising a control circuit for controlling 
the pulse repetition rate of each laser beam. 

5. A device according to claim 4 wherein the pulse repetition rate of at least one of 
the laser beams is such that the laser light emitted is substantially continuous. 

6. A device according to claim 4 further comprising a first laser beam having a first 
pulse repetition rate and a second laser beam having a second pulse repetition rate 
wherein the first pulse repetition rate and the second pulse repetition rate are 
different. 

7. A device according to claim 4 further comprising a first laser beam having a first 
pulse repetition rate and a second laser beam having a second pulse repetition rate 
wherein the first pulse repetition rate and the second pulse repetition rate are the 
same. 

8. A device according to claim 1 wherein each of the laser energy sources is less 
than one watt. 

9. A device according to claim 1 wherein at least one of the laser energy sources is a 
semiconductor diode. 

10. A device according to claim 1 further comprising a base. 
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13. A device according to claim 1 wherein at least one laser energy source generates a 
laser beam having a wavelength in the visible range. 

14. A device according to claim 13 wherein the wavelength of the laser beam is in the 
red range of the visible spectrum. 

15. A device according to claim 1 wherein at least one laser energy source generates a 
laser beam having a wavelength in the infrared range. 

16. A device according to claim 1 wherein at least one laser energy source generates a 
laser beam having a wavelength in the ultraviolet range. 

17. A device according to claim 1 wherein at least one of the spot shapes is 
substantially linear. 

18. A device according to claim 1 wherein at least one of the spot shapes is 
substantially circular. 

19. A device according to claim 1 wherein at least one of the spot shapes is 
substantially in the shape of a plus-sign. 
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20. A device according to claim 1 wherein at least one of the spot shapes is 
substantially elliptical. 

21 . A device according to claim 1 further comprising a first laser beam having a first 
spot shape and a second laser beam having a second spot shape wherein the first 
spot shape is different from the second spot shape. 

22. A device according to claim 1 further comprising a first laser beam and a second 
laser beam having the same spot shape. 

23. A therapeutic laser device comprising: 

a) a first semiconductor diode laser energy source generating a first laser 
beam and a second semiconductor diode laser energy source generating a 
second laser beam; 

b) a first handheld probe from which the first laser beam emits, the first 
handheld probe having an interior cavity that houses the first 
semiconductor laser energy source therewithin and that is freely moved by 
the user's hand relative to the surface of the skin of a patient while 
emitting the first laser beam; 

c) an optical arrangement mounted in the interior cavity of the first handheld 
probe for receiving the first laser beam and for transforming the first laser 
beam into a desired spot shape; 
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d) a second handheld probe from which the second laser beam emits, the 
second handheld probe having an interior cavity that houses the second 
semiconductor laser energy source therewithin and that is freely moved by 
the user's hand relative to the surface of the skin of a patient and relative 
to the first handheld probe while emitting a laser beam; 

e) an optical arrangement mounted in the interior cavity of the second 
handheld probe for receiving the second laser beam and for transforming 
the second laser beam into a desired spot shape; and 

f) a control circuit for independently controlling each of the generated laser 
beams; and 

g) wherein the first and second handheld probes are not connected to a 
support structure while being freely moved relative to the surface of the 
skin of a patient. 

24. A device according to claim 23 further comprising a base. 

25. A device according to claim 24 wherein the control circuit is housed in the base. 

26. A device according to claim 23 wherein at least one laser energy source generates 
a laser beam having a wavelength in the visible range. 

27. A device according to claim 26 wherein the wavelength of the laser beam is in the 
red range of the visible spectrum. 
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28. A device according to claim 23 wherein at least one laser energy source generates 
a laser beam having a wavelength in the infrared range. 

29. A device according to claim 23 wherein at least one laser energy source generates 
a laser beam having a wavelength in the ultraviolet range. 

30. A multi-probe device comprising: 

a) two or more laser energy sources housed in two or more handheld probes 
for generating two or more laser beams of only visible light wherein each 
beam of visible light is emitted at a different wavelength from the other 
beams of visible light; 

b) wherein each of the handheld probes is retained in a hand of a user and 
freely moved relative to the surface of the skin of a patient; and 

c) an optical arrangement attached to each handheld probe for receiving the 
laser beams and for transforming each of the laser beams into a desired 
spot shape. 

32. A device according to claim 30 wherein the wavelengths of the laser beams are in 
the red range of the visible spectrum. 
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Evidence Originally Submitted with Appeal Brief dated August 2, 2006 

Appendix E-l Random House Unabridged Dictionary 2 nd ed., 1987, definition of 

"focus," meanings 3c and 3d 
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flying squirrel 



742 



foe 



fly'lnc »qufr/rei, any of various nocturnal tree aquir- 
rsls, u Glaucomy volant, of the eastern VS., having 
folds of skin connecting the fore and hind legs, permit, 
tins long, gliding leaps. [1605-16) 





fly'ing Start/, 1. a start, a* in sailboat racing, in 
which the entrant* begin moving before reaching the 
■)ni4in<i o « .„»,,,,* — ; ; ^ _r ,l: "har 

and 



itarting line. 2. a start or beginning of anything, 
scteriaed by the participant's vigor and enthusiast 
> by a certain advantage over 



She's off to a /tying slort in her new >o6. [1850-65] 
fly'ln* tack'la. Football, a tackle made by hurling 
one's body through the air at the player carrying the 
NIL 

FTy'lftS TV g«c*, the nickname of US. fighter pilots, 
the American Volunteer Group (AVG). who fought 
against the Japanese in China during World War D. 

fly'lng Wlftg/, Aaron, an airplane whose wings form 
almost all the airframe, with the fuselage almost or en- 
tirely within the wing structure. [1935-40] 

flyleaf (fil/lef/), n., pi -leeway a blank leaf in the 
front or the back of a book. (1825-35; rt,r' (n.. in combi- 
nation: something fastened by the edge) + LurJ 

fly' line'. Angling, a line for use in fly-fishing. 

fly' loftf, Theoi fly' (daf. 37). 

flyman ptnoo), n.. pi. -mso. TheaL a stagehand. 



ffyway (fll/weO, n. a route between breeding and 
wintering oroo« taken by concentrations of migrating 
birds. [1890-05; fly' -r way] 

fiy«Wei*jht (n^watO. n. a boxer or other contestant of 
the lightest competitive class, asp. a pxofoseknal boxer 
weighing up to 112 lb. (61 kg). [1905-10; fly* + weight] 

f lywbwwl (fll/hweV, -weV), n. Mack, a heavy disk or 
wheel routing on a shaft so that its momentum gives al- 
most uniform rotational speed to the shaft and to all con- 
nected machinery. (1775-85; rur' + whxsx] 

FM, 1. Electronic* frequency modulation: a method of 
impressing a signal on a radio carrier wave by varying 
the frequency of the carrier wave. 2. Radio, a system of 
radio broadcasting by means of frequency modulation. 
3. of. pertaining to, or utilizing such a system. Cf. AM. 

Fm, Symbol, Chmm. fermium. 

fm. Symbol, Physics, femtometer. 

frru, l. fathom. 2. from. 

f JTL, (in prescriptions) make a mixture. ( < L flat mis- 
tarn] 

FMB. Federal Maritime Board. 

FMC Federal Maritime Commission. 

FMCS, Federal Mediation and Conciliation Service. 

FM cyclotron. Physics, synchrocyclotron. 

F.MIL, ftnmark; Finnish markka. Also, FMfc 

tn, footnote. 

FN MA. Federal National Mortgage Association. 



fo^cal ar'oa. Ling, (in dialect gaography);;anUr«^'\vf^-;,v t 'i'. 
whose dialect has exerted influence on the dialects; of ;'\!; ', 
surrounding areas, as reflected in a set of 'i a o g ioases \. V/k-A^ 
more or lees concentrically surrounding it Cf.; relic araavtajt&A ,->■ 
transition area. y,/>,W< 

fo/cal Irifac/tfon. PathoL. Dtntittr* an infection^ «j 
which bacteria are local] ted in some region, as the.tissus , 
around a tooth, from which they may spread to some ; itMl 
other organ or structure of the body. [19aW55]- ■ ' 

fo-caHze (fc^ke hx/), at.. v.L, -tzmd, -te-mg. 1. to'.-! 
bring or come to a focus. 2. to locallxe. Also, esp'. Brit^-i v\ ii >' ; 
fo'caHaeV. (1835-45; focal + -izs] — to'caW.^.i— #Vv,; 
t*oa n. \ '■ 

fcVcal tmngffl. Optica. X. the distance from a focal . 
point of a lens or mirror to the corresponding :<. principal; , 
plane. Symbol: f 2. the distance between an object lens', 
and its corresponding focal plane in a telescope. Also ' 
called fo/cal oWtsnce. (1745-65J 

fO^cal planaV, Optics. 1. a plane through a focal point' 
and normal to the axis of a lens, mirror, or other optics) . 
system. Cf. principal plana. 2. the transverse plane in 



. where the real 
focus. [1890-05] 

tVcal-ptana shut/tar 



view is in ' 



piftnO. Photog. 'S.. ), 
camera shutter situated directly in front of the film. CT , A 



(fo'kal 



fo>cal polrtV. 

either of two p< 



[1900-06] 



f, 1. Also called principal to*^,Optki./.\^^ 
points on the axis of a mirror, lens, or otihmryx.fc ? 




(ePnum'ber), n. Optic*. Photog. a number 
corresponding to the ratio of the focal length to the di- 
ameter of a lens system, esp. a camera lens. In f/lA, 1.4 
is the f- number and signifies that the focal length of the 
lens is 1.4 times as great as the diameter. A56r.; fl , if, f. 
f: Also, r number. Also called focal ratio, spew* atop 
number. Cf relative aperture. (1890-36] 
Fo (f6). n. Chinese. Buddha (daf. 1). 
fa. folio. 

F.O-, 1. field officer. 2. foreign office. 3. Mil forward 



system, one point being such that rays diverging 
' itea parallel to the axia upon 'refraction? 



foal Vol), n. 1. a young horse, mule, or related animal, 
esp. one that la not yet one year of age. — ut, ui. 2. to 
Kive birth to (a colt or filly), [bef. 960; (nj ME fob. OE 
tola: c 0HG folo (G Fohlcny, akin to L pullus young an- 
imal Gk polos foak (v.) ME, deriv. of the n.) 



from it are deviat 

or reflection by the system and the other point' being 
such that rays parallel to the axis of the system converge 
to the point upon refraction or reflection by the system! 
2. the point at which all elements or aspects converge; 
center of activity or attention. 3. the central or princi- 
pal point of focua. (1705-15] 

fo^Cat ra'tiO. Optica., Photog. f-number. (1925-30) . 
tVcal aafruro, PathoL an epileptic manifestation 
arising from a localised anomaly in the brain, as a small 
tumor or ecar, and usually involving a single motor or yy i 
ae n sory mechanism but c<eaaionally spreading to other - , ; • , 
areas and causing convulsions and toes of consciousness. ' / ( ; 
Foch (foahi Fr. foah), n. Fac-dKnand (fea" d* nawO.' V 7 ' ', ,;\ 



rwvu uwn, rr. loan/, n. r 
1851-1929, French marshal. 



(«UK)orr. (def. 2) flt 1 -f 

f lyC-Var (fli/ovvar), n. 1. a formation of aircraft in 
flight for observation from the ground, esp. s prear- 
^ low -altitude flight over a public gathering. 2. a 



jugnt over a simulated target by a bomber or bombing 
planes. 3, s flight over a specified area, as for viewing: 
Wt booked a one-hour flyover of the Grand Canyon. 4. 



the action of passing or flying overhead: rumors of an- 
other UFO flyover. 5. Brit an overhead crossing, esp. a 
highway overpass. [1900-05; n. use of v. phrase fry ouer] 



flypa-per (fli/pi/par), n. paper designed to destroy 
fhes by catching them on it* sticky surface or poisoning 
them on contact. (1840-50; flt* + rarxa] 
flypast (fll/pesV, -pnatO, n. flyby (def. 2a). (1910-16; 
n. use of v. phrase fry post] 

fly/ rails, 1. Furniture, a horizontally swinging 
bracket for supporting s drop leaf. 2. Also called 
fty'-raB'. worki ng rail. TheaL the upper row of pins or 
cleats on s pin rail, used for tying off or fastening Unas of 
scenery to be Hied. (1850-55] 

Fty> Wv'ar (nj), a river in New Guinea, flowing 8E 
from the central part to the Oulf of Papua, ah. 600 mi. 
(1290 km) long. 

fly' rOO/, Angling, a light, extremely flexible fishing 
rod specially designed for use In fly. fishing. [1675-85] 

f ty SCh (flish), n. GeoL an association of certain types of 
marine sedimentary rocks characteristic of deposition in 
s foredeep, [1845-66; < G < 8 wise G fllsch ref " 
such deposits in the Swiss Alps; perh. akin to 
dial flin* slate (akin to ruxr)] 

fly' Shaaf, a sheet on which instructions or informa- 
tion era printed; handbill. [1825-85] 

flytpack (fifspekO. n. i. a speck or tiny stain from 
the excrement of a fly. 2. any minute not 3. Plant 
PathoL a disease of pome fruits, characterized by small, 
raised, dark spots on the fruit, caused by a fungus, Lep- 
tothyrium pomL — txt 4. to mark withflyspecka. 
(1860-65; n.v« -f sreca] 

flyjttrlkO (fli'strlV). n. Vet Pathol, myiasis. (1935- 

fly / swat/ tOf, a device for killing flies, rnoequitoes, 
and other insects, usually a square sheet of wire mash 
attached to a Ions handle. Also, ftv'-awafter. 
tty'swaf tar. [ 1886-00] 

flyta (flit). u.L. ftyt-wd. ftyt-lrut n. Scot and North 
Eng. flits. 

igling. a person who 

og. [1880-86; flv* + tiib*J 
fly-trap (fli'trapO. a. 1. any of various plants that en- 
trap insects, esp. Vcnua*s-flytrap. 2. a trap for flies. 
[1765-75; n.r» + ybaf'] 

fly-up (fll'upO. »v a formal ceremony at which a girl 
leaves her Brownie troop, receives a pair of embroidered 
wings for her uniform, and becomes a member of an in- 
termediate Girl Scout troop, (n. use of v. phrase fiy up] 

ccMCtss rmtOLOor xrr <. dasesnded or borrowed from: >. 
whance; b., blend of, blended; c, eogaaU with; cf. compare; deny, 
«Uriv«tiv»: equiv, equivmlaoU imiU, imitative; obU obfiqus; r, re- 
pladnc t*. item; tp^ (palling, •pelted; reap., re#p«llin*, rwpeUed; 

' , Uanslsuoo; ?, origin unknown; \ unattested; t. probabrjr 

" .theftulksy' ' 



(fdm), n. 1. a collection of minute bubbles 
formed on the surface of a bouid by agitation, fermenta- 
tion, etc-* foam on a gloss of beer. 2. the froth of perspi- 
ration, caused by great exertion, formed on the skin of a 
horse or other animal. 3. froth formed from saliva in 
the mouth, as in epilepsy and rabies 4. a thick frothy 
substance, as shaving cream. 5. (in fire fighting) a. a 
chemically produced substance that smothers the flames 
on a bunung liquid by forming a layer of minute, stable, 
heat-resistant bubbles on the liquid's surface, b. the 
layer of bubbles eo formed. 6. a dispersion of gas bub- 
bles in a solid, ss foam glass, foam rubber, oolyfoam. or 
foamed metal. 7. Literary, the sea. — u.l 8. to form or 
gather foam; emit foam: froth. — ut 9. to cause to 
foam. 10. to cover with foam. 11. to insulate with 
foam. 12. to make (plastic, metal etc) into a foam. 13. 
foam at the rncertti. to be extremely or uncontrollably 
angry, (bef. 900; ME fom, 0E famj c G Fetm] 

— Toern/a-b*a. adj. — foem/er. n. — r " 

-^oanVlw adj. — foanVBk^. adj. 
— Syn. 1. froth, spume, head, fin; m 
foamaCV irtaVaU Chenv, Metallurgy. a uni 
foamlike metal structure produced when hydrogen bub- 
bles are evolved from metal hydrides uniformly dis- 
persed throughout s host metal or metal alloy: used aa a 
structural material because of its shock -absorbing prop- 
erties and light weight Abo, foam/ nwVsL 
foamooV plat/ tic Sea expanded plastic (1935-40] 
foacrfflow^r (fom/flou/ar), n. a North American 
plant, Tiarxlla cordi folia, having a cluster of small, usu- 
ally white flowers. Also called false mftarwort. (1890- 
96; ro am + ru>waa] 

foam/ giaaa/, cellular glass made by fusing powdered 
glass with carbon particles or other gas- genera ting ma- 
terial, used chiefly for industrial purposes. [1945-So] 

foatn' rub 7 bar, a light, spongy rubber, used for mat- 
tresses, cushions, etc [1940-45] 

foan>y (fo/mlX adj., fo am ier, foamiest. 1. cov- 
ered with or full of foam 2. consisting of foam. 8. 
reeembling foam. 4. pertaining to foam. [bef. 1000; ME 
fomy, OE f&mig. See foam, -y') 



fO-d (fdfmS, -kD, n. a pi. of focus. , v vv; 

(fO koco/i tar), n. Optica, an mstrumwit^ '. . ■ 
, the focal length of a lens or other optical > , .. 
(1850-66; roc(ua) + -o- + -Mcram) * 
fcVcVIa (fok'sal). n, NauL forecastle. Alao. f oVs»* . : 
[reap., reflecting syncope and lose of pre-consonantal >].:-; 
fo-CUS (fcVkse), n., pi -eu»wa, -d (-ei. -kl). v.. -cwised,^)^^; 
-cus-mg or (cap. Brit) -cussed, -cus^slng. -rn. 1. b; ;V^Si.->. 
central point, as of attraction, attention, or activity. The'- ' < 

need to prevent a nuclear war became the focus of. all . ■ ('■''•>'■'■ '. 
diplomatic effort*. 2. Phyaic*. a point at which rays of , . , . 'i- u ,\ 
light, heat, or other radiation, meet after being refracted.. ^ 
or reflected. 3. Optics, a, the fecal point of a lens, a, , . 'J< 
the focal length of a lens, c the clear and sharply/' • ;j- 
defined condition of sn image, d. the position of ' a ' . . . ft 
viewed object or the adjustment of an optical device nee- .. > - A: > 
eesary to produce a clear hnage: in focus; out of-foc*±i.?>y><:'rAi 
4. Geom. (of a conk section) a point having the property v \f 
that the distances from any point on a curve to it andtaV.' '•' : ; 
a fixed Una have a constant ratio for all points on the 
curre. Sea diag. under a 111 pan, tqrpocbota. paraboU. 5. 
GeoL the point of origin of sn earthquake. 6. PcOhoi. 
the primary center from which a diaesee develops or in V v ^ ; *>/S 
which it localises. — uL 7. to bring to a focua or. into' i I Vv:^V. 
focus: to focus the Una of a camera. 8. to concentrate: to ; 
focus one's thoughts. — v.i. 9. to become focused, y 
(1636-46; < L: fireplace, hearth] — fo/cus s ble, o4j. tJ /.#j. 
— to/ouM'or, n. — Syn. 1. center, heart, core, nucleus.':-. : . 



Hy-ti-ar (fil/tl/w), n. Angli 
tificiaJ hirea for fly-fiahing. 



sarlisr than. See the (\ 



t inside the frool cover. 



fob 1 (fob), n. 1. a small pocket just below the waistline 
in trousers for a watch, keys, change, etc Cf. watch 
pocket. 2. a abort chain or ribbon, usually with a me- 
dallion or similar ornament, attached to a watch and 
worn banging from a pocket 3, the medallion or orna- 
ment itself. [1646-66; orig. unoert.; cf. G dial. Fuppe 
pocket] 

fob* (fob). v.L. fobbed. foCHbtng. 1. Archaic to cheat; 
deceive. 2. fob off. a. to cheat aomeone by substituting 
noma thing apurioua or inferior; palm off (often foL by 
on): He tried to fob off an inferior brand on us. b. to put 
(aomeone) off by deception or trickery. [1350-1400; ME 
fobben; c O foppen to delude; cf. roa'] 

f.OxlX, Com. free on board: without charge to the buyer 
for goods placed on board a carrier at the point of ship- 
ment autamabilea shipped f.o.5. Detroit. Also. F.O.B. 

FOBS, See frwcttonal orbital bombardmant system. 
Alao, F.O.BJ, 

fo-CaC*cla (fo ke/cha), a., pi -etas, a large, round, 
fiat Italian bread, sprinkled before baking with olive oil, 
salt, and often herbs. [1976-80; < It < iX focacia (neuU 
pi.), dear, of L focus hearth, perh. with -actus -acaovs] 

fo-cal (foskai), odi. of or pertaining to e focus. [1686- 
95; < NL foc&lis. See rocua, -al'] — fo/caMy. adv. 




fo^diskts clotIV, an opaque doth surrounding the 
ground giaaa of a camera so as to shield the oyoo of the . 
photographer from light that would otherwise pt — ' 
seeing the image in the ground glass. [1850-66] . 

fo/ctrsing sen 
era. (1856-80] 

focHSer (fod/ei 



» food for livestock, < 



'er). n. 1. 

• plants, including leaves, stalks, and grain, 
of such forages as corn and sorghum. 2. people consid- V 
ered as readily available and oflittie value: cannon- fod^L 
der. S. raw material- fodder for a comedian's routine?. 
—v.i. 4. to feed with or as if with fodder, (bef 1000; 
ME; OE /bolder, fddor; c. G Putter; skin to food] ? 
— Syn. 1. See feed. 
fod-do r ba « t (ffad/sr beV), n. sugar beet used as fod- 
der. Alao, foeVdar bae-f. (roonca -4- a car 1 ) 
fods««l (fo/ol), odi Scot toti stout, plump. (1716t25; - 
fodge (var. of r ado*) a ahort, fat person + -el adj. suffii) 
fOO (f6), n, 1. a person who feels enmity, hatred, or I 
malice toward another; enemy: o bitter fom. 2- a military ^ 
enemy: hostile ermy. 9. a person belonging tb a hostile ; 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLORADO 
Honorable Marcia S. Krieger 

Case No. 04-cv-0 1 769-MSK-CBS 

A MAJOR DIFFERENCE, INC., a Colorado corporation, 
Plaintiff, 



ERCHONIA MEDICAL, INC., an Arizona corporation 

™A MEDICAL LASERS, L.L.C., an Arizona limited liability company, 

ERCHONIA PATENT HOLDINGS, L.L.C., an Arizona limited liability comply, 

Defendants, 

and 

™™™I A PATENT FOLDINGS, L.L.C., an Arizona limited liability company, 
ERCHONIA MEDICAL, INC., an Arizona corporation, 

Counterclaimants and Third-Party Plaintiffs, 

v. 

A MAJOR DIFFERENCE, INC., a Colorado corporation 
ROBERT E. MORONEY, an individual, 

ROBERT E. MORONEY, L.L.C., a Colorado limited liability company 

MIKI SMITH, an individual, 

KMS MARKETING, INC., a Colorado corporation 

STARGATE INTERNATIONAL, INC., a Colorado corporation, 

Counterdefendant and Third-Party Defendants. 

ORDER CONSTRUING PATENT CLAIM TERMS 

THIS MATTER comes before the Court on the parties' 1 Joint Motion for Construction 



as 



1 The Plaintiff and Third-Party Defendants are aligned in this matter. For purposes of this ruling the 
Court refers to them as "AMD." The Court refers to the Defendants/Third-Party Plaintiffs as "Erchonia." 



Appendix RP-1 



a Matter of Law of Disputed Claim Terms of U.S. Patent No. 6,746,473 (#105). The Court held 
an evidentiary hearing on the motion on November 1 7, 2005. Having considered the motion, the 
parties' briefs (#102, #109), the evidence 2 and arguments presented at the hearing, and the 
designated portions of the deposition testimony of Mike Robinson, the Court finds and concludes 
as follows. 

I. Jurisdiction 

The Court exercises subject matter jurisdiction pursuant to 28 U.S.C. §§ 1331 and 
1338(a). 

II. Issues Presented 

Pursuant to Markman v. Westview Inst., Inc., 52 F.3d 967 (Fed. Cir. 1995), affd, 517 
U.S. 370 (1996), the parties ask the Court to construe terms in U.S. Patent No. 6,746,473 ("the 
'473 patent") owned by Erchonia Medical, Inc. The disputed claim terms are as follows, in bold 
print: 

1. A laser device comprising: . . . 

c) an optical arrangement attached to the wand for 
receiving the laser beams and for transforming each of the 
laser beams into a desired spot shape. . . . 

7. A device according to claim 1 wherein at least one of the spot 
shapes is substantially linear. 

8. A device according to claim 1 further comprising a first laser 
beam having a first spot shape and a second laser beam having a 
second spot shape wherein the first spot shape is substantially 



2 At the hearing, the Court received Exhibits 1 through 1 8 on the condition that they would not be 
admitted unless referred to during the testimony or argument. Of these, all but Exhibits 8, 14, 1 5 and 17 were 
referred to during the testimony or argument. Therefore, the Court admits Exhibits 1 through 7, 9 through 13, 16 
and 18. 
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linear and the second spot shape is circular. 

13. A therapeutic laser device comprising: . . . 

c) an optical arrangement mounted in the interior cavity 
of the wand for receiving the laser beams and for 
transforming each of the laser beams into a desired spot 
shape wherein the first laser beam's spot shape is 
substantially linear and the second laser beam's spot shape 
is substantially circular; .... 

The construction of a patent claim presents a question of law. See Markman, 517 U.S. at 
372. A court's task is to determine what a person of ordinary skill in the relevant art would 
understand the disputed claim terms to mean as of the effective filing date of the patent 
application. See Vanderlande Industries Nederland BV v. Int'l Trade Commission, 366 F.3d 
1311, 1318 (Fed. Cir. 2004); Phillips v. AWHCorp., 415 F.3d 1303, 1313 (Fed. Cir. 2005), 
petition for cert, filed, 74 USLW 3308 (Nov. 9, 2005) (No. 05-602). A court construes the 
claims without regard to the device which is alleged to infringe the patent. See Young Dental 
Mfg. Co., Inc. v. Q3 Special Products, Inc., 1 12 F.3d 1 137, 1 141 (Fed. Cir. 1997); Texas Digital 
Systems, Inc. v. Telegenix, Inc., 308 F.3d 1 193, 1202 (Fed. Cir. 2002). 

A court gives intrinsic evidence - i.e., the claim language, the specification, and the 
prosecution history before the U.S. Patent and Trademark Office (if in evidence) - primary 
consideration in determining the legally operative meaning of the claim terms. See Vitronics 
Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1582 (Fed. Cir. 1996). The specification is usually 
"the single best guide to the meaning of a disputed term." See id. However, a court should be 
cautious not to confine the patent claims to the specific embodiments described in the 
specification unless it is clear that the patentee intended such embodiments to be co -extensive 
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with the scope of the patent claims. See Phillips, 415 F.3d at 1 323. The prosecution history, 
which generally consists of the record of proceedings before the U.S. Patent and Trademark 
Office, including prior art cited during examination of the patent, can also have "critical 
significance." See id. at 1317; Vitronics Corp. , 90 F.3d at 1582. The context in which the 
disputed claim term appears also can be instructive. See Phillips, 415 F.3d at 1314. 

A court should not consider extrinsic evidence - i.e., expert testimony, inventor testimony, 
dictionaries, technical treatises, and anything else external to the patent and file history - if the 
intrinsic evidence resolves any ambiguity in a disputed claim term. See Vitronics Corp., 90 F.3d 
at 1583-84. However, a court should consider extrinsic evidence when the intrinsic evidence is 
not sufficient to resolve the ambiguity. See id. at 1584. Under no circumstances should a court 
rely upon extrinsic evidence to vary or contradict the claim language or specification. See id. 

Extrinsic evidence can also shed light on what the relevant art is, even if such evidence is 
not used to construe the patent terms. See Vanderlande Industries Nederland BV, 366 F.3d at 
1318. When the consideration of extrinsic evidence would be improper vis a vis construction of 
the claim, a court may still rely upon technical dictionaries to better understand the underlying 
technology. See Vitronics Corp., 90 F.3d at 1584 n.6. Common-usage dictionaries (as opposed 
to technical dictionaries) generally are irrelevant unless a person skilled in the relevant art would 
understand their definitions to apply. See Vanderlande Industries Nederland BV, 366 F.3d at 
1318. Reliance upon a common-usage or technical dictionary may also be inappropriate when it 
defines a term differently than how the patentee would define it. See Phillips, 415 F.3d at 1 322. 



III. Analysis 
A. The '473 Patent and Prosecution History 

The '473 patent describes a hand-held "therapeutic laser device" which 

can simultaneously provide multiple types of low level laser therapy 
treatments. The device enables laser light of different pulse widths, 
different beam shapes and spot sizes to be applied externally to a 
patient's body. The device includes multiple laser sources. In the 
preferred embodiment, two semiconductor diode laser sources 
simultaneously provide two separate laser beams, one laser beam 
producing a line of continuous red laser light and the other 
producing a spot of pulsed laser light. 

Under "Field of Invention," the '473 patent states: "This invention relates generally to medical 
devices that employ lasers. More particularly, this invention relates to an improved hand-held 
laser light generator device." 

When the inventors of this device first applied for a patent, the examiners rejected all 
thirteen claims in the application. The examiners concluded that these claims were anticipated by 
U.S. Patent 6,267,779 to Gerdes, who disclosed 

an apparatus for therapeutic laser treatment that includes handheld 
wands that each may deliver two wavelengths of laser energy, one 
in the near infrared range and the other in the visible range from 
solid state diode lasers. The beams are combined and delivered to 
the wands which include, adjustable optics to focus and shape the 
beams. The beam shape may be circular or rectangular. 
Rectangular is interpreted as being substantially linear 

The inventors then submitted an Amendment and Response to First Office Action, which 
provided: 

With respect to amended claims 7, 8, and 13, Gerdes does 
not anticipate these claims because Gerdes does not disclose the use 
of a linear beam spot. Applicant respectfully argues that, contrary 
to the Examiner's assertions, a rectangle of Gerdes' beam shape is 



not interpreted as substantially linear in the laser arts. A rectangle 
has length and width; a line has only length. It is more difficult to 
create a laser line emission than a comparatively wider rectangle 
While arguably a line has the "width" of a single wave of light 
because any shape can be described at a microscopic level as being 
a series of single waves, if the Examiner's assertion were true all 
beams shapes would be equivalent; in essence, a series of waves. 

The examiners allowed the amended claims. 
B. The Relevant Art 

AMD contends that the relevant art is laser technology. In contrast, Erchonia contends 
that the relevant art is optics. 
Intrinsic Evidence 

The intrinsic evidence supports AMD's construction. The patented device is a 
"therapeutic laser device," not a "therapeutic optical device." Under "Field of Invention," the 
patent states that the invention relates to medical devices that employ lasers. The patent 
specification and claims refer to an "optical arrangement" but otherwise make no reference to the 
optical arts. In applying for the '473 patent, the inventors referenced the "laser arts" when 
distinguishing their claims from those in the Gerdes patent. Therefore, the Court finds that based 
upon the intrinsic evidence, the relevant art is laser technology, rather than optics. 

Extrinsic Evidence 

Even if the intrinsic evidence did not resolve the issue of the relevant art, the extrinsic 
evidence supports the same conclusion. 

Two experts testified at the hearing regarding the relevant art. Dr. Barbara Soltz, who 
holds a Ph.D. in physics, testified that the relevant art is laser technology. In contrast, Dr. John 



Greivenkamp, Jr., who holds a Ph.D. in optical sciences, testified that the relevant art is 
geometrical optics and optical system design because the patented device is mainly an optical 
system which includes a laser. 

The patented device contains both laser and optical components. However, the device is 
primarily a laser device to be used in medical applications. Dr. Soltz, who has applied optics to 
laser technology since prior to 1 983 and has founded one company which develops hand-held 
laser devices for medical applications, explained the role of optics in the laser arts. She testified 
that in order for a semiconductor laser diode to be useful, "it must use some kind of optics in 
order to collect and ultimately focus or to direct the light. So inherent in this technology is the 
use of optics." 

The preferred embodiment of the patented device includes two semiconductor diode laser 
sources, and Claim 5 of the '473 patent provides that at least one of the laser energy sources must 
be a semiconductor diode. The device's optical components simply affect the laser beam and 
resulting spot shape. To construct the device, a person would be required to understand the 
operation of semiconductor laser diodes and any optical elements used to affect the laser beam. 
Therefore, the relevant art is laser technology. 
C. "An Optical Arrangement" 

AMD contends that "an optical arrangement" means "one or more lenses, mirrors, prisms, 
apertures, beam splitters, filters, diffraction gratings or fiber optic wires." It bases this contention 
upon the patent specification and testimony from Dr. Barbara Soltz. 

In contrast, Erchonia contends that "an optical arrangement" means "one or more optical 
devices or optical elements." Erchonia bases its interpretation upon the meaning ascribed to such 



term in the field of optics, in particular by Dr. Greivenkamp. It also relies upon the patent 
specification, technical and common-usage dictionaries, and other extrinsic evidence. 
Intrinsic Evidence 

The Detailed Description of the Invention describes two optical arrangements of the 

preferred embodiment. The optical arrangement of the linear spot shape "includes a collimating 

lens and a line generating prism" which "are disposed in serial relation to the laser energy source." 

The optical arrangement of the circular spot shape "includes a collimating lens and a beam spot 

shaping lens" which "are disposed in serial relation to the laser energy source." Nothing in the 

specification suggests that these are exclusive optical arrangements. Instead, the specification 

simply describes the preferred embodiment and states: 

[I]t will be understood by those skilled in the art that various 
changes and modifications may be made, and equivalents may be 
substituted for elements thereof without departing from the true 
scope of the invention. Therefore, it is intended that this invention 
not be limited to the particular embodiment disclosed as the best 
mode contemplated for carrying out the invention, but that the 
invention will include all embodiments falling within the scope of 
the appended claims. 

Therefore, the patent specification and claim language do not resolve how "an optical 
arrangement" should be defined. The prosecution history is also silent on this issue. Therefore, 
the Court turns to the extrinsic evidence. 
Extrinsic Evidence 

At the hearing, Dr. Soltz testified that "an optical arrangement is either two or more 
optical elements" such as "lenses, filters, gratings, apertures, prisms, [and] fiber optics." She also 
testified that an optical element could include a mirror or beam splitter. 
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Dr. Soltz' testimony is consistent with the testimony of Dr. Greivenkamp. He interpreted 
"optical arrangement" to mean "a collection of optical elements." He testified that "optical 
elements" can include lenses, prisms, mirrors, filters, gratings, apertures, fiber optic wires, 
crystals, and nonlinear optical elements. He also testified that a person's finger can become an 
optical element if placed in front of the laser beam. 

Therefore, the Court concludes that an "optical arrangement" means "two or more optical 
elements." The Court declines to delineate the specific optical elements that might fall within this 
definition because the patent specification and claims do not limit the device to particular optical 
elements, and it was apparent to both Dr. Soltz and Dr. Greivenkamp that a wide variety of 
objects could be used as optical elements. 
D. "Attached to the Wand" 

AMD asserts that "attached to the wand" means "directly fastened to the wand." It bases 
such assertion upon the patent specification, testimony from Dr. Soltz and a common-usage 
dictionary. 

Erchonia asserts that "attached to the wand" means "connected, directly or indirectly, or 
the wand." It bases its assertion upon a Tenth Circuit decision from 1954, see Pearl Assur. Co. v. 
School Dist. No. J, 212 F.2d 778, 781 (10th Cir. 1954), an unpublished decision from the District 
of Delaware, see Medtronic Vascular, Inc. v. Advanced Cardiovascular Systems, Inc., 2005 WL 
46553 (D. Del. Jan. 5, 2005), and a common-usage dictionary. 

Intrinsic Evidence 

The patent claims and specification do not explain how the wand is attached to any 
optical arrangement. Claim 13(c) provides that the optical arrangement is "mounted in the 
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interior cavity of the wand" but does not describe how. The prosecution history also sheds 
light on this issue. Therefore, the intrinsic evidence does not completely resolve the meaning of 
the word "attached." 

Extrinsic Evidence 

The caselaw relied upon by Erchonia is not persuasive, because neither case interpreted 
the term "attachment" in the context of the laser arts. In Pearl Assur. Co., 212 F.2d at 781, the 
Tenth Circuit concluded that a gymnasium was attached to a high school for purposes of an 
insurance policy when they were connected by a permanent enclosed passageway, a steam line, a 
hot water line, an electric power line and a common sewer. Medtronic does not interpret any 
permutation of the word "attach" at all. 

Dr. Soltz testified that in the laser arts, "attachment" is a "physical mating" which occurs 
when there is a fixing, securing, or fastening, and does not conventionally occur when there is an 
intermediate piece. She testified that "'attachment' always means a direct attachment." She 
acknowledged that the definition she uses in the laser arts is the same as that found in a common- 
usage dictionary. Dr. Greivenkamp also testified that a person of ordinary skill in the relevant art 
would understand the word "attached" in the same manner as a lay person. 

Therefore, the Court considers the definition of "attach" set forth in the American 
Heritage Dictionary. It defines "attach" as "to fasten, secure, or join[.]" According to a person of 
ordinary skill in the relevant art of laser technology, an attachment must be direct. Therefore, the 
Court concludes that "attached to the wand" means "fastened, secured, or joined to the wand 
directly." 
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E. "Transforming Each of the Laser Beams" 

AMD contends that "transforming each of the laser beams" means "changing the 
appearance or form of the spot shape of the beam emitted by each laser energy source." It bases 
this contention upon the claim language, the patent specification, a common-usage dictionary, and 
the testimony of Dr. Soltz. 

Erchonia contends that "transforming each of the laser beams" means "changing the 
appearance or form of each of the laser beams." It bases its contention upon a common-usage 
dictionary. 

Intrinsic Evidence 

Nothing in the claim language, the specification, or the prosecution history defines 
"transforming each of the laser beams." Therefore, the Court considers extrinsic evidence on this 
issue. 

Extrinsic Evidence 

Dr. Soltz testified that in the laser arts, "transforming each of the laser beams" means "to 
control, to shape, to otherwise transfer this highly divergent beam that is characteristic of a laser 
diode specifically ... into a different shape." She also stated that "transforming" would result in a 
different shape, appearance and form. She testified that her definition of "transforming" is 
essentially the definition that would be found in a common-usage dictionary. Dr. Greivenkamp 
also testified that a person of ordinary skill in the relevant art would understand the word 
"transforming" in the same manner as a lay person. 

Therefore, the Court refers to a common-usage dictionary. The American Heritage 
Dictionary defines "transform" as "to change markedly the appearance or form oft.]" It also 
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defines it as "to change the nature, function, or condition oft.]" Of these two definitions, the 
former is a better fit. Here, various optical elements are used to manipulate the invention's laser 
beams to produce various spot shapes. Therefore, "transforming each of the laser beams" means 
"changing the appearance or form of the laser beams." 
F. "Desired Spot Shape" 

AMD asserts that "desired spot shape" means "a spot shape wanted by the laser device 
designer " It bases such assertion upon the patent specification, a common-usage dictionary, and 
the testimony of Dr. Soltz. 

Erchonia asserts that "desired spot shape" means "a spot shape desired by anyone." It 
bases its assertion upon the context of the claim language. 
Intrinsic Evidence 

There is no language in the patent's specification or claims which suggests what a "desired 
spot shape" is. The prosecution history is also silent on this issue. Therefore, the intrinsic 
evidence does not resolve any ambiguity in the definition of "desired spot shape." 

Extrinsic Evidence 

Dr. Soltz testified that in the laser arts, "desired" means "something that is wanted." She 
conceded that her definition of "desired" is essentially the definition that would be found in a 
common-usage dictionary. Dr. Greivenkamp testified that a person of ordinary skill in the 
relevant art would understand the word "desired" in the same manner as a lay person. Therefore, 
the Court looks to the definition of "desired" set forth in a common-usage dictionary. 

The American Heritage Dictionary defines "desire" as "to wish or long for; want." This 
definition, however, does not resolve "who" must desire the spot shape. Dr. Soltz stated that it 
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could be the manufacturer, designer, customer, client or anybody else as long as the desire was 
developed prior to the sale of the product. Steven Shanks, one of the named inventors on the 
'473 patent, agreed that the "desired spot shape" could be desired by the manufacturer, customer 
or client. Therefore, the Court concludes that "desired spot shape" means "a spot shape desired 
by anyone." 

G. "Substantially Linear" 

AMD contends that "substantially linear" means "a line having minimal width." In support 
of such contention, AMD relies upon the prosecution history, the patent specification, and a 
common-usage dictionary. 

Erchonia contends that "substantially linear" means "has the appearance of a length 
significantly greater than its width." In support of such contention, it relies upon both common- 
usage and technical dictionaries, as well as the claim language. 

Intrinsic Evidence 

The patent claim and specification shed no light on the definition of "substantially linear." 
However, in applying for the '473 patent, Erchonia explained that a rectangle-shaped laser beam 
is not "substantially linear" for purposes of the laser arts because a rectangle has length and width,, 
and a line has only length, arguably with the width of a single wave of light. Therefore, the Court 
finds that "substantially linear" means "a line having minimal width". 

Extrinsic Evidence 

The extrinsic evidence is contrary to the patent's prosecution history. Dr. Greivenkamp 
testified that "substantially linear" means "that a shape has acquired some of the properties of a 
line." He stated that when the aspect ratio is elongated, for instance, when it is 20 or 30 to 1 , it is 
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substantially Hnea, He also stated that determining whether sometlung is substantially hnear 
would depend upon the particular observer. He conceded that in formulatmg this opinion, he did 
not rely on the patent's prosecution history. Therefore, Court declines to adopt Dr. 
Greivenkamp's definition. 

IT IS THEREFORE ORDERED that 

(1) The Joint Motion for Construction as a Matter of Law of Disputed Claim Terms of 
U.S. Patent No. 6,746,473 (#105) is GRANTED. 

(2) The Court defines the disputed patent claim terms as follows: 

(a) "Optical arrangement" means "two or more optical elements." 

(b) "Attached to the wand" means "fastened, secured, or joined to the wand 
directly." 

(c) "Transforming each of the laser beams" means "changing the appearance or 
form of the laser beams." 

(d) "Desired spot shape" means "a spot shape desired by anyone." 

(e) "Substantially linear" means "a line having minimal width." 
Dated this 12th day of January, 2006 

BY THE COURT: 



Marcia S. Krieger 

United States District Judge 



14 



SUPPLEMENTAL APPEAL BRIEF 
Serial No. 10/612,504 




References Originally Submitted with Appeal Brief dated August 2, 2006 

R-l Applicants' Specification of U.S. Patent Application No. 10/612,504, as amended, 

and Drawings (referred to herein as the "Pending App.") 
R-2 U.S. Patent 6,074,41 1 issued to Lai (referred to herein as "Lai") 
R-3 U.S. Patent 6,267,779 issued to Gerdes (referred to herein as "Gerdes") 
R-4 Office action dated November 1 0, 2005 

New References 

R-5 Appeal Brief dated August 2, 2006 (original Appendices resubmitted as 
Appendices herein and therefore not attached to original Appeal Brief) 
R-6 U.S. Patent 5,653,706 issued to Zavislan (referred to herein as "Zavislan") 



206-038 rev SE 




. r - C v - 

TITLE 

Multi-Probe Laser Device 

FIELD OF INVENTION 
[0001] This invention relates generally to medical devices that employ lasers More 
particularly, this invention relates to a laser light generator device that has multiple probes 
enabling multiple different treatments to be made simultaneously. 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0002] This application claims the benefit of co-pending U.S. Application No. 00/932 907 
filed 08/20/2001 which claims the benefit of U.S. Provisional Application No 
60/273,282 filed March 2, 2001. 



BACKGROUND 

[0003] Low energy laser therapy (LLLT) is used in the treatment of a broad range of 
condiflons. LLLT improves wound healing, reduces edema, and relieves pain of various 
ecologies, including successful application post-operatively to liposuction to reduce 
inflammation and pain. LLLT is also used during liposuction procedures to facilitate 
removal of fat by causing intracellular fat to be released into the interstice. It is also used in 
the treatment and repair of injured muscles and tendons. 

[0004] LLLT utilizes low level laser energy, that is, the treatment has a dose rate that 
causes no immediate detectable temperature rise of the treated tissue and no 
macroscopically visible changes in tissue structure. Consequently, the treated and 
surrounding tissue is not heated and is no. damaged. There are a number of variables in 
laser therapy including the wavelength of the laser beam, the area impinged by the laser 
beam, laser energy, pulse width, treatment duration and tissue characteristics The 
success of each therapy depends on the relationship and combination of these variables 
For example, liposuction may be facilitated with one regimen utilizing a given wavelength 
and treatment duration, whereas pain may be treated with a regimen utilizing a different 
wavelength and treatment duration, and inflammation a third regimen. Specific devices are 
known in the art for each type of therapy. 
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[0005] Often it is desirable to treat a patient for multiple types of problems during a single 
treatment. Because specific therapies require different regimen, treating multiple problems 
currently requires multiple separate laser devices. It is desirable to provide a device that 
enables multiple types of treatments with a single device. It is also desirable to be able to 
provide multiple treatments simultaneously with a single device, in different areas of a 
patient's body. 

[0006] Therefore, an object of this invention is to provide a laser therapy device that 
enables multiple types of treatments. It is another object to provide a single device that 
provides these treatments simultaneously. It is another object of this invention to provide I 
an apparatus that can simultaneously emit multiple beams of laser light that can be applied: 
to multiple areas of a patient's body. It is another object of this invention to provide an 
apparatus that can simultaneously emit laser light in multiple different pulse widths. It is a 
further object of this invention to provide an apparatus that can simultaneously emit laser 
light in multiple beam shapes and spot sizes. It is a particular object of this invention to 
provide a hand-held therapeutic laser device to provide low level laser therapy which can 
be used to simultaneously facilitate liposuction, treat post-operative inflammation and pain, 
and treat and repair injured muscles and tendons. 

SUMMARY OF THE INVENTION 

[0007] This invention is an improved hand-held laser device that can simultaneously • 
provide multiple types of low level laser therapy treatments to multiple areas of a patient's 
body simultaneously. The device enables laser light of different pulse widths, different 
beam shapes and spot sizes to be applied to a patient's body. The device includes multiple 
laser sources. In the preferred embodiment, two semiconductor diode laser sources 
simultaneously provide two separate laser beams from separate probes, one laser beam 
producng laser light at a first pulse width and the other producing laser light at a second 
pulse width. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] FIG. 1 is a schematic illustration of a preferred embodiment of the present 



invention. 



[0009] FIG. 2 is a schematic view of the optical arrangement producing a line spot shape 
of the preferred embodiment. 

[0010] FIG. 3 is a schematic view of the optical arrangement producing a circular spot 
shape of the preferred embodiment. 

[001 1] FIG 4 is a schematic illustration of a preferred embodiment of the present 
invention, where the dotted line defines the components disposed in each probe. 
[001 2] FIG 5 is a schematic illustration of an alternate embodiment of the present 
invention, where the dotted line defines the components disposed in each probe. 
[0013] FIG. 6 is a schematic illustration of an alternate embodiment of the present 
invention, where the dotted line defines the components disposed in each probe. 
[0014] FIG. 7 is a schematic illustration of application of low-level laser radiation using 
the preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0015] Referring to the drawings, there is illustrated a hand-held laser device designated 
generally as 10. The device includes one or more laser energy sources, a power source, at 
least two optical arrangements, one or more control circuits, and at least two hand-held 
aiming devices, referred to herein as probes. Fig. 1 shows the preferred embodiment in 
which a first probe 1 1 and a second probe 12 are connected to a base 14, which includes 
a power source 15 (not shown). The base 14 is typically a hand-held unit, but it may also 
be a stationary unit that typically sits on a table or the ground, functioning as a central base 
from which many probes may be employed. 

[0016] The preferred embodiment comprises a first laser energy source 21 for emitting 
light from the first probe 1 1 and a second laser energy source 22 for emitting light from the 
second probe 12. The laser energy sources 21 and 22 are connected to the power source 
15. The power source preferably provides direct current, such as that provided by a 
battery, but may instead provide alternating current such as that provided by conventional 
building current which is then converted to direct current. These laser energy sources can 
be energized independently or simultaneously, which throughout this specification refers to 
acts occurring at generally at the same time. 



[001 7] The first laser energy source 21 and second laser energy source 22 each produce 
a laser beam which exits the laser and is shone through optical arrangements 41 and 42 
respectively, that produce beam spots. The beam spot is the cross-sectional shape and ' 
s.ze of the emitted beam as it exits the optical arrangement. For example, a laser beam of 
circular cross-section creates a circular beam spot as the laser light impinges the patient's 
skin. If the laser light emitted is in the visible range, a circular spot can be seen on the 
patient's skin of substantially the same diameter as the laser beam emitted from the optics 
arrangement. Various beam spot shapes can be created, including a line, a circle, an 
ellipse, a plus-sign, or combination of any of them. The probes may product different spot i 
shapes, or have the same spot shapes. 

[0018] In the preferred embodiment, the first laser beam is passed through a first optical 
arrangement that generates a beam of substantially linear cross-section, resulting in a line 
of laser light seen on the patient's skin. The second laser passes through a second optical 
arrangement that generates a beam of circular cross-section, resulting in a circular spot 
shape as seen on the patient's skin. Fig. 2 illustrates the first optical arrangement 41 of the 
preferred device, which includes a collimating lens 44 and a line generating prism 45. The 
collimating lens 44 and the line generating prism 45 are disposed in serial relation to the 
laser energy source 21 . The collimating lens 44 and the line generating prism 45 receive 
and transform the generated beam of laser light into the line of laser light L. As an 
alternative, a suitable electrical or mechanical arrangement could be substituted for the 
optical arrangement 41. 

[0019] As shown in Fig. 3 the second optical arrangement 42 of the preferred device 

includes a collimating lens 46 and a beam spot shaping lens 47. As with the first optical 

arrangement, the collimating lens 46 and beam spot shaping lens 47 are disposed in serial 

relat.on to the second laser energy source 22. The collimating lens 46 and beam spot 

shaping lens 47 receive and transform the generated beam of laser light into a circular 

beam spot of laser light C. As an alternative, a suitable electrical or mechanical 

arrangement could be substituted for the optical arrangement 42 to achieve a desired spot 
shape. 

[0020] Control circuitry is connected to the laser energy sources to control whether the 
lasers are on or off, how long the lasers are powered on, the duration of each pulse of 



laser light emitted, and the period of time between one pulse starting and the next pulse 
starting, referred to herein as the pulse width. Typically the control circuitry is digital, in 
discrete or integrated circuits, as is known in the art, but analog circuits can also be 
employed. In the preferred embodiment there are separate control circuits for each probe. 
Control circuits 31 and 32 are connected to the laser energy sources 21 and 22, 
respectively, to control the various parameters of the emissions. For ease of reference, 
pulse widths can be referred to in shorthand notation in cycles/second, or Hz. Pulse widths 
from 0 to 1 00,000 Hz may be employed to achieve the desired effect on the patient's 
tissue. At 100,000 Hz, the pulse width is 0.00001 second. At 0 Hz, a continuous beam of ? 
laser light is generated. The goal for LLLT regimen is to deliver laser energy to the target 
tissue utilizing a pulse width short enough to sufficiently energize the targeted tissue and 
avoid thermal damage to adjacent tissue. 

[00021] The probes have an interior cavity. In the preferred embodiment, the first laser 
energy source 21 and first optical arrangement 41 are contained in the first probe 1 1 and 
the second laser energy source 22 and second optical arrangement 42 are contained in 
the second probe 12, while the power source 15 and control circuitry 31 and 32 are 
contained within the base 14. See Fig. 4, which illustrates the configuration of the 
components of the invention as they relate to each probe, and where the dotted line 17 
indicates the components disposed in the first probe and dotted line 1 8 indicates the 
components disposed in the second probe. Alternatively, the laser energy source, optical 
arrangement, and control circuitry can be housed in the probe. That is, the first laser 
energy source 21 , the first optical arrangement 41 , and the control circuitry for the first 
probe 31 are contained in the first probe 1 1 , and the second laser energy source 22, the 
second optical arrangement 42, and the control circuitry for the second probe 32 are 
contained in the second probe 12, as the power source 15 remains within the base 14. 
See Fig. 5 in which dotted lines 17 and 18 again indicate the components that are in the 
probes. Fig. 6 shows another alternate configuration, in which a single laser energy source 
23, a single control circuitry 33 for the first probe and the second probe, and the power 
source 15 are contained in the base 14, and the probes contain only the optical 
arrangement for the first probe 41 and the optical arrangement for the second probe 42, 



respectively. Again, the clotted lines 17 and 18 indicate which components are in the 
probes. 

[0022] Laser energy sources are known in the art for use in low-level laser therapy. 
Visible light in about the 400-700 nm range is preferred, and the frequency is determined 
by the particular therapy given to the patient. The laser energy sources include Helium- 
Neon lasers having a 632 nm wavelength and semiconductor diode lasers with a broad 
range of wavelengths between about 600-800 nm. The laser energy sources in the 
preferred embodiment are two semiconductor laser diodes that produce light in the red 
range of the visible spectrum, having a wavelength of about 635 nm. Other suitable 
wavelengths are used for other particular applications. While many LLLT regimen include 
visible laser light, it may be advantageous to utilize ultraviolet (approx. 1-400 nm) or 
infrared (approx 700 - 10 5 nm) laser energy, again depending on the type of treatment 
desired. Solid state and tunable semiconductor laser diodes may also be employed to 
achieve the desired wavelength. 

[0023] Different therapy regimens require diodes of different wattages. The preferred 
laser diodes use less than one watt of power each to simultaneously facilitate liposuction, 
treat post-operative inflammation, and post-operative pain. Diodes of various other 
wattages may also be employed to achieve the desired laser energy for the given regimen, 
[0024] Fig. 7 illustrates the device in use. A practitioner 70 treats one area of the patient 
71 with the first probe 1 1 and treats a different area of the patient 71 with the second probe 
12. 

[0025] While there has been illustrated and described what is at present considered to 
be a preferred embodiment of the present invention, it will be understood by those skilled 
in the art that various changes and modifications may be made, and equivalents may be 
substituted for elements thereof without departing from the true scope of the invention. 
Therefore, it is intended that this invention not be limited to the particular embodiment 
disclosed as the best mode contemplated for carrying out the invention, but that the 
invention will include all embodiments falling within the scope of the appended claims. 



ABSTRACT 

A hand-held laser device that can simultaneously provide multiple types of low level 
laser therapy treatments to multiple areas of a patient's body simultaneously. The device 
enables laser light of different pulse widths, different beam shapes and spot sizes to be 
applied to a patient's body. The device includes multiple laser sources. In the preferred 
embodiment, two semiconductor diode laser sources simultaneously provide two separate 
laser beams from separate probes, one laser beam producing laser light at a first pulse 
width and the other producing laser light at a second pulse width. 
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MULTIPLE DIODE LASER APPARATUS AND 
METHOD FOR LASER ACUPUNCTURE 
THERAPY 

FIELD OF THE INVENTION 

The present invention relates to a laser device. In 
particular, the present invention relates to a laser device for 
acupuncture therapy. 

BACKGROUND OF THE INVENTION 

Laser acupuncture therapy has been used as an alternative 
or complementary treatment of traditional acupuncture 
therapy. In a laser acupuncture therapy, a low power laser 
beam is used to replace a needle to stimulate an acupuncture 
point on a patient's body. It has proven effectiveness in many 
treatments and is less painful comparing to traditional needle 
treatment. 

Various laser devices have bean developed and used for 
acupuncture treatment based on such lasers as He — Ne or 
diode lasers. These laser acupuncture devices implement 
one or two laser output channels delivered from a hand- held 
applicator. One design of the hand-held applicator is 
described by Landers et al. in U.S. Pat. No. D363,129. 

To use these devices, a therapist needs to hold the 
applicator steadily to point the laser beam onto an acupunc- 
ture point. In an acupuncture treatment, stimulating five to 
ten acupuncture points are common and each point takes 
typically five to thirty minutes. Thus, a therapist needs to 
point the laser beam to one acupuncture point then another 
for a long time. Obviously, using these devices is inconve- 
nient and is time consuming. 

SUMMARY OF THE INVENTION 

A primary objective of the present invention is to make a 
user friendly device for laser acupuncture therapy. The 
present invention is embodied in a laser device having a 
plurality of diode laser modules, a self-adhesive holder for 
each of the modules to be attach onto a patient's body, and 
a timer-controlled controller to power all the modules. 

Each of the diode laser modules houses a diode laser to 
produce a laser beam at a selected wavelength. The diode 
laser module is preferably compact and light. 

The self-adhesive holder is attachable to the diode laser 
module and is configured to hold the diode laser module. It 
has an adhesive surface and allows to attach a diode laser 
module onto an acupuncture point of a body part free of 
hand holding. 

The controller is electrically connected to the diode laser 
modules and configured to provide electrical power to the 
diode lasers and to modulate the output power of the laser 
beams. A timer controlled switch is further implemented into 
the power supply controller for automatically controlling the 
duration of the treatments. 

A laser device in accordance with the present invention 
thus enables a therapist to stimulate many acupuncture 
points simultaneously and to treat several patients at the 
same time. These and other aspects and advantages of the 
invention will become more apparent in the following 
drawings, detailed description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of one embodiment of the 
present invention; 

FIG. 2 is "a schematic diagram showing one embodiment 
of a diode laser module; 
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FIG. 3 is a schematic diagram showing a self-adhesive 
holder; 

FIG. 4 is a block diagram showing a controller. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows a schematic diagram of a laser device 10 
according to one embodiment of the present invention. A 
plurality of diode laser modules 2tia through 20* is attached 
]0 onto a patient's body part 50 by a set of self-adhesive 
holders 30a through 30*. Any number of diode laser mod- 
ules may be used. Five to ten modules are preferred to treat 
multiple acupuncture points at the same time. Each diode 
laser module (e.g., 20a, 206, and 20*) is connected electri- 
15 cally to a controller 40 by an electrical link (e.g., 23a, 23fc, 
and 23*). The controller 40 provides electrical power to the 
diode laser modules and modulates the output power of each 
diode laser. The controller 40 may include a timer to 
automatically switch on or off the power to the diode laser 
20 modules. 

In operation, a therapy laser beam produced by a diode 
laser module (e.g., 20fl) is pointed directly at an acupuncture 
point. 'ITie laser power can be automatically modulated by 
the controller 40 to meet different requirements for a variety 

25 of laser acupuncture treatments. The self-adhesive holder 
(e.g., 30a) is configured to securely hold the diode laser 
module and to maintain the laser beam at the acupuncture 
point. Such holding mechanism is particularly advantageous 
since it eliminates the need for hand holding the laser 

30 module and allows the therapist to perform other tasks. 
FIG. 2 depicts one embodiment 20 of a diode laser 
module. The diode laser module 20 has a case 22 for housing 
a diode laser and its focusing optics, which are not shown in 

35 the drawing. The output laser beam exits the diode laser 
module 20 from the aperture 26 and is directed along the 
axis of the case 22. An electrical link 23, which may include 
one or more wires, connects the diode laser to the controller 
40 as shown in FIG. 1. Preferably, each wire is thin and 
flexible. A driving circuit of the diode laser can be installed 
either inside the case 22 or inside the controller 40. 

The output laser power from the diode laser module 20 
should be about 5 mW, while a range of 1 mW to 100 mW 
may be used. The emitting wavelength of the diode laser 

$5 module 20 is selected to have a desirable penetration depth 
for effectively stimulating an acupuncture point. For 
example, the laser wavelength may be al or around 635 nm 
to match the He — Ne laser or near 830 nm to increase the 
laser penetration depth. Any wavelength ranged from 500 

- 0 nm to 1500 nm may be chosen for a variety of laser 
acupuncture treatments. 

The diode laser module 20 is preferably compact and 
light. Commercial diode laser modules are available with 
approximately 1 cm in diameter, 2.5 cm in length, and a 

55 weight of 5 grams. Such laser modules can be used to 
implement the present invention. 

FIG. 3 shows one embodiment 30 of a self-adhesive 
holder for attaching a diode laser module onto a patient's 
body. The holder 30 has a first end shaped to engage to the 

60 end of the case 22 and a second end having a self-adhesive 
surface 31 for sticking onto a body part 50. llie first end may 
have a counterbored hole 32 into which a diode laser module 
can inserted and held. Preferably, the holder 32 is configured 
to prevent the diode laser module 20 from contacting the 

65 body part 50. 

The holder 30 is preferably made of a flexible material 
with a low thermal conductivity, including but not limited to 
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soft plastic, foam paper, etc. In addition, the holder 30 may 
be a disposable item. 

One embodiment of the controller 40 is shown in FIG. 4. 
A DC power supply 42 provides electrical power to the 
diode laser modules 20. A timer-controlled switch 41 is 5 
implemented to automatically turn on and off the power 
supply 42. An electrical modulation circuit 43 modulates the 
electrical power to the diode laser modules 20, thereby 
modulating the output laser power. Such modulation of the 
laser power is desirable for optimizing the stimulation of an 30 
acupuncture point. The timer-controlled switch 41 is used to 
control the duration of the laser acupuncture therapy, while 
the laser output modulator 43 the laser power for the 
procedure. 

The above figures and description are intended for illus- 15 
trating the present invention. It is understood that various 
modifications can be made without departing from the 
scopes of the invention as defined in the appended claims. 

What is claimed is: 

1. A multiple diode laser apparatus for laser acupuncture 20 
therapy, comprising: 

a set of three or more diode laser modules, each having a 
diode laser to produce a laser beam at a selected 
wavelength that has a desired penetration depth into a 25 
patient's body part, and having a case for housing said 
diode laser; 

a set of three or more holders respectively coupled to said 
set of diode laser modules, each configured to hold a 
diode laser module and having a self-adhesive surface 30 
to attach onto said body part to direct a laser beam to 
an acupuncture point in said body part without holding 
said respective diode laser module by a user's hand; 
and 

a laser controller electrically connected to to provide 35 
electrical power to said diode laser modules and to 
control the output power of said laser beams for the 
laser acupuncture therapy. 

2. An apparatus as in claim 1 wherein a number of said set 

of three or more diode laser modules ranges from 5 to 10. 40 

3. An apparatus as in claim 1 wherein said selected 
wavelength is around 635 nm or 830 nm. 
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4. An apparatus as in claim 1 wherein said output power 
of said diode laser modules is approximately 5 mW. 

5. An apparatus as in claim 1 wherein said diode laser 
module includes an optical focusing element for modifying 
said laser beam. 

6. An apparatus as in claim 1 wherein said holder has a 
counterbored hole shaped to tightly hold said diode laser 
module. 

7. An apparatus as in claim 1 wherein said holder is made 
of a flexible material with a low thermal conductivity. 

8. An apparatus as in claim 1 wherein said laser controller 
comprises a timer operable to automatically turn on and off 
said electrical power to said diode laser. 

9. An apparatus as in claim 1 wherein said diode laser 
modules each have a length of about 2.5 cm. 

10. An apparatus as in claim 1 wherein said diode laser 
modules have each a weight of about 8 mg. 

11. A method for constructing a laser apparatus and 
performing laser acupuncture therapy, comprising the steps: 

providing a set of three or more diode laser modules, each 
having a diode laser to produce a laser beam at a 
selected wavelength and having a case for housing said 
diode laser; 

engaging a holder to each diode laser module, said holder 
having a self-adhesive surface; 

attaching each diode laser module onto said body part by 
said self-adhesive surface in such a way that each diode 
laser module is attached and positioned at respective 
acupuncture point without holding by a person's hand; 
and 

providing electrical power to said diode laser modules and 
to control the output power of said laser beams for the 
laser acupuncture therapy. 

12. A method as in claim 11 wherein said laser controller 
has a timer-controlled switch to control the duration of said 
laser acupuncture therapy. 

13. A method as in claim 11 wherein said laser controller 
has a modulation circuit to modulate the output power of 
said laser beam for said laser acupuncture therapy, 
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ABSTRACT 
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The therapeutic laser apparatus includes at least two wands 
connected to a controller and radiation source via fiber optic 
cables. The controller and source include al least two 
infrared wavelength solid-state diode ("SSD") lasers and at 
least two visible wavelength SSD aiming lasers. The appa- 
ratus further includes a combiner configured to maintain the 
electromagnetic radiation from one infrared SSD laser coin- 
cident with one visible light SSD aiming laser. In the method 
according to the invention, the visible light SSD aiming laser 
is used as a pointer so that an operator can position the 
wands adjacent to the skin of a mammal whereby the beams 
of infrared treatment lasers intersect at a region inside the 
body of the mammal. 
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METHOD AND APPARATUS FOR light guide and a focusing barrel wherein there are at least 

THERAPEUTIC LASER TREATMENT two platforms for transverse and longitudinal travel so that 

TECHNICAL FIELD tissue can be dissected. The patent also discloses the use of 

...... , , . j C a visible light beam that coincides with the laser beam thus 

The invention is directed to an apparatus and a method for c ^i^.,,- t z ^ . ♦ i »u • • -ut i 

, . , , A_ . r « . , 5 allowing the surgeon to accurately aim the invisible laser 

applying laser beam energy in the treatment of medical , ,°. t . . , ^ , ... , . 

conditions. More specifically, the present invention is con- beam 10 l ^^ mred pomL ^ ! a 5! rs Wllh wa y eI ^ ths 10 

cerned with an apparatus that uses wands emitting visible ne ar u ea of nm ar r e ™p toyed. Th.s patent also suggests 

laser beam energy and invisible infrared laser beam energy. laser beam densities of up to 10 5 watts per square centimeter. 

The method of the invention comprises positioning the Kanazawa et al. disclose in U.S. Pat. No. 4,640,283, a 

wands over the patient in a manner such that the infrared 10 method of curing athlete's fool by laser beam irradiation, 

radiation from the wands intersects within the body of the This patent discloses the use of a laser such as a C0 2 laser 

animal being subjected to therapy. or a YAG laser that emits a laser beam in the infrared region 

BACKGROUND OF THE INVENTION having a wavelength of 700 nm or more. Energy levels are 

disclosed as two joules per centimeter squared or more for 

The application of laser beam energy in the treatment of 15 a per j oc i 0 f ten milliseconds or less. This patent does not 

medical conditions has been investigated since the early suggest or disclose the use of an a p paratus including at least 

1970's. Numerous investigators have demonstrated that the two waods for the laser therapy of me dical conditions such 

application of low power laser beam energy on the order of as arthritis and bursitis. 

1 to 100 milliwatts and at varying wave lengths (e.g., ' M . j . us p discloses an ontical 

700-1100 nanometers) ("nm") is effective in the treatment 20 ™„ f " L t 1 r t - £ ™ t 1 P 
r . '\. r 1 1 1 u system for therapeutic use of laser light. Fne Muchel lnstru- 
or vanous medical conditions. Low-level laser beam energy J . / . . c . , 
. . . . . , , . Z ment provides for combined observation of and laser treat- 
has been shown to enhance wound healing and reduce the . r r r . . , . r„. 
, , 4 c • 1 j o L ment of a portion of a human body, such as an eye. Fnis 
development of scar tissue after surgical procedures. Such , , ; 4 . t . y . , . . 3 . 

r , , . u j patent discloses the construction of main objective lenses 

energy has also been shown to relieve stiff ioints and .... . 4 . . . ■ , 

B \ . . .. c . . , . . , . . . , , within certain parameters adapted to combine laser therapy 

promote the healing of miured mints, stimulate the body s 25 A • c 1 r\ j- .* 

u-i'. t_ 1 i? j 1 * ,1 radiation from multiple sources. One source emits radiation 

ability to heal fractures and large contusions, as well as . . , .£ r r , A , 

. ' . t . . r . . havmg a wavelength of, for example, 1064 nm. A second 

enhancing the healing of decub.tus uloeis source emits laser Target light radiation having a wavelength 

Medical and dental applications for low level laser beam of m Qm; ^ , , hird emi(s an observation Ught in 

energy at varying wave lengths abo include pain control lhe vjsjble trum of from 480 

nm to 644 nm. 

nerve stimulation, reduction of edema, reduction of 30 TTO n Kr 

• fl 4 . fcWU l-.: _ 1 j . ^ • • • a U.S. Pat. No. 4,671,285 to Walker discloses the treatmen 

inflammation, arthritis, muscle and tendon injuries, and c . . . , , , . , . 

1 t - c *u 1 a > u * 01 human neurological problems by laser photo simu ation. 

stimulation of the body s neurohormone system. Other . . . 1 . . .u j *; j 

applicatioas have demonstrated increased activity in cells P a, f nt rel f 65 10 a method ,f trea,m S nerve , dama 8 e 

specifically connected with the immune system and antigen h " mans ™ e H ssentia »y monochromic hght to the 

response 35 area aa J acent 10 tDe damaged nerve region. I tie inventor 

!rZ ' . et r . , describes the use of a helium neon laser (632.5 nm, 1 

THe mechanisms of how the tissues of a mammal respond ^ and 2f) ^ ^ a fibcr ^ whjch js 

to low power laser beam eneigy is not well elucidated or hdd ^ , he ^ ^ ien( J1le F inVcntor also states 

understood Therapeutic laser treatments of humans, , ha( irr 6 adia , ion wU|) ^J,^ (1090 nm) had no effecL 

animals and biological tissues have been commonly This reference actually teaches away from the present inven- 

referred to as "photobiostimulation treatments. Suggestions ^ { ^ Qn r 

have been made that the process of photobiostimulation ' . , . WTrt „ vr J „„^ rt „ r . 

accelerates the initial phase of wound healing by altering the , et aL teach in V' S , , PaL N °' 4 '™' 8 T 35 2 the 1 ra | eutic 

levels of prostaglandins. It has also been suggested the laser laser deV1 ^. usin & a P ulsed laser wave '. ^ e Liss u et aL device f 

beam energy increases ATP synthesis, accelerates collagen 1 uses a gaUium aluminum arsenide diode as the source of 

synthesis, and increases the ability of immune cells to ward 45 Iascr energy which is in the infrared band (wavelength of 

off invading pathogens. See, e.g., Bolognami et ah, "Effects approximately 900 nm). 

of GaAs Pulsed Lasers on ATP Concentration and ATPase U s - Pat - No - 4,396,285 to Presta et al. relates to a laser 

Activity In Vitro and In Vivo," International Cong. On s y slem for medical applications that has at least two lasers 

Lasers in Medicine and Surgery, p. 47 (1985); Karu and and a movabIe concave reflector. One of the beams, an 

Letokhov, "Biological Action of Low-Intensity Monochro- 50 imaging beam, is aligned to impinge the reflector, to reflect 

matic Ught in the Visible Range," Laser Photobiology and therefrom and to impinge on a biological specimen. The 

Photomedicine, ed. Martellucci, pp. 57-66 (Plenum Press reflector is moved until the beam is aligned to impinge the 

1985); Passarella et al., "Certain Aspects of Helium-Neon desired locallon ° f me specimens. The second beam is also 

Laser Irradiation on Biological Systems in Vitro," Ibid at pp. aligned to impinge on the reflector to reflect therefrom and 

67_74 55 to impinge on the same desired position as that impinged 

Conventional low power (less than 100 milliwatts) laser u f° n ^ ^ e firs < beam " ™ e ^ con(} Iaser 15 lyP^Y 

therapeutic devices generally comprise a hand held probe ^ Iosed 10 be a C0 2 la f r that generates the second beam 

with a single laser beam source, or a large stationary table ^ avm S * wavelength of 10.6 microns. The Presta system is 

console with attached probes powered by a conventional d ^losed as being useful for microsurgery. This reference 

fixedpowersupply.Acommonlaserbeamsourceisthe laser 60 d oes not disclose a laser therapy apparatus wherein the 

diode. Laser diodes are readily available in varying power therapeutic radiation and the targeting radiation are merged 

and wavelength combinations. Large probes containing mid- 50 as t0 be coin cidental on the surface of the patient's skin 

tiple laser diodes are also known. and at least two wands for Positioning the intersection of the 

beams within the body of the patient. 

BACKGROUND ART 65 v $ p at No 4,930,504 to Diamantopoulos et al. relates 

Isakov et al., in U.S. Pat. No. 4,069,823, disclose an to a device for biostimulation of tissue which comprises an 

apparatus for laser therapy including one or several lasers, a array of monochromic radiation sources of a plurality of 
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wavelengths, preferably at least three different wavelengths. PCT Application PCT/US 93/04 123 (WO 93/21993) dis- 

For example, this patent discloses the treatment of patients closes a low level laser for soft tissue treatment wherein the 

with a multi-diode biostimulation device having emitted laser is a Nd:YAG laser, which produces 100 to 800 milli- 

frequencies of 660 nm, 820 nm, 880 nm, and 950 nm. The watts in a pulsed or continuous mode, 

power levels disclosed are between 5 milliwatts and 500 5 i n an article entitled;: "Low-Intensity Laser Reduces 

milliwatts. This patent also discloses obtaining the radiation Arthritis Symptoms" by Pfieiffer in the Journal of Clinical 

from a plurality of sources whose outputs are combined to Laser Medicine & Surgery, Vol. 10, No. 6, (1992), the author 

a single emergence region with flexible optic fibers. reviews various clinical studies using infrared and red lasers 

Labte et al., in U.S. Pat. No. 5,021,452, disclose a process in the treatment of arthritis. This publication makes no 
for improving wound healing which comprises administer- 10 disclosure of any specific laser therapy apparatus, 

ing ascorbate or derivatives of ascorbate to the wound site In a research report by B eckerman et al. entitled: "The 

and then irradiating the wound site with a low power laser Efficacy of UscT tapy for Musculoskeletal and Skin 

at a wavelength of about 600 nm to about 1100 nm. This Disorders: A Criteria-Based Meta-analysis of Randomized 

patent discloses that the laser can either be a pulsed or a Clinical Tr ials'\ p hysica i Therapy, Vol. 72, No. 7, July, 
continuous wave laser with energy outputs ranging from 1.0 15 1992 , the authors review the results of 36 randomized 

milhjoule per square centimeter to about 1000 millijoules clinical trials involving laser lhe rapy. The article concludes 

per square centimeter. This reference does not suggest or that laser (herapy xtm& to nave a substantiai> specific 

disclose an apparatus including at least two wands with a therapeutic effect. The authors also point out that it is 

combined beam of therapeutic radiation and targeting radia- difficuIt t0 dctcrm ine the optimal dosage and treatment 
tion which are used to intersect the therapeutic radiation 20 schedules> Further> lhe authors state lhat lhe minimal effec . 

beams within the body of the animal subject to treatment. tivc dosage in most cases ^ unknown and thal additional 

U.S. Pat. No. 5,147^49 to Johnson et al. discloses a diode questions need to be resolved regarding the optimal wave- 
laser device for photocoagulation of the retina. The inven- length. 

tors disclose that the elliptical laser beam is shaped into a While a substantia i araount G f prior art exists regarding 

circle by an optical system before it is coupled to the fiber 25 thc ^ of laser therapics jn mcdical conditions> no one has 

opuc cable of the delivery system. described or suggested an apparatus that comprises at least 

Mendes et al. in U.S. Pat. No. 5,259380, discloses a light two wands that emit coincident visible and infrared 

therapy system utilizing an array of light emitting diodes radiation, wherein thc infrared radiation has a wavelength of 

which emit non-coherent light in a narrow band width 3o about 1000 nm. Further, none of the prior investigators have 

centered at a designated wavelength. The non-coherent light suggested aiming the at least two wands on the surface of the 

is generated by an array of conventional light emitting amma l being treated so as to have the therapeutic infrared 

diodes with wavelengths in the red or infrared bandwidth. radiation beams intersect inside the animal's body at the site 

Infrared frequencies in the area of 940 nm, more particularly 0 f therapy. 
880 nm are disclosed. 

U.S. Pat. No. 5,409,482 to Diamantopoulos discloses a 35 SUMMARY OF THE INVENTION 

probe for biomodulation. The probe includes a semiconduc- The therapeutic laser apparatus according to the invention 

tor laser and a drive circuit adapted to operate the laser to has at least two independent fiber optic laser outputs termi- 

emit pulses and bursts. The system according to this patent nating with wands that have apertures with variable foci, 

has a laser beam wavelength of 850 nm and a frequency of ^ The inventive apparatus also has a main function block 

352x10 GHz pulsed al 300,000 and additionally modulated wherein thc therapeutic infrared radiation is combined with 

at a frequency of from 1 Hz to 2 GHz. visible laser light and fed into fiber optic cables via couplers. 

Bellinger in U.S. Pat. No. 5,445,146 describes a laser The fiber optic cables transmit thc radiation to the wands, 

system for the stimulation of biological tissue that emits The main function block also contains at least two infrared 

radiation with a power of from 100 to 800 milliwatts in 45 diode lasers and at least two red diode lasers. Through the 

either a pulsed or continuous mode. The laser disclosed has design of at least two wands, a novel method of therapy has 

a fundamental wavelength of 1064 nm and delivers an been discovered wherein the patient or caregiver positions 

energy density of from about one joule per square centimeter the wands in such a manner thai the infrared radiation (at 

to about 15 joules per square centimeter. about 1000 nm) from the wands intersects at the point of 

Smith in U.S. Pat. No. 5,464,436 discloses a laser therapy 50 therapy (inside the body), thereby relieving pain and pro- 
apparatus having a wavelength in the range of 800 to 870 nm moting regeneration of tissue. 

and more preferably about 830 nm. The laser light is The amount of energy applied by each wand can range 

delivered to the afflicted area at a level of about one joule per from about 200 to about 2,000 milliwatts. Preferably, the 

square centimeter. Smith also suggests that the afflicted area wands are held in each hand of the caregiver at an angle of 

be monitored after the treatment cycle and that treatment 55 a bout 45° relative to the plane of the patient or biological 

steps be repeated to the afflicted area. tissue undergoing treatment. The wands are slowly moved in 

U.S. Pat. No. 5,527,350 to Grove et al. discloses a method small circular motions favoring positions that allow the 

for treating psoriasis through the use of pulsed infrared laser beams of laser radiation to intersect in thc body at the site of 

irradiation. An infrared diode laser is used having a wave- the malady. As will be disclosed below, the apparatus 

length of 800 nm and a pulse duration in the millisecond 60 according to the invention can be effectively used to treat 

range. Energy levels of 5.0 to 50 joules per square centi- joints affected by arthritis and sore muscles. Patients with 

meter are disclosed. advanced forms of degenerative arthritis have experienced 

U.S. Pat. No. 5,616,140 to Prescott discloses a portable pain relief and, over time, revitalization of joints previously 

laser bandage having one or many lasers or hyper-red light affected by the disease. 

emitting diodes embedded in the bandage. The hyper-red 65 The concept of using heat (infrared radiation) for relief 

light emitting diodes are disclosed as having wavelengths of from pain has been practiced for thousands of years. Elec- 

about 670 nm. trically heated pads have found wide spread use for pain 
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relief on all parts of the human body and this application of 
infrared radiation for pain relief is usually referred to as 
diathermy. It has been discovered that the treatment of a 
patient with a device according to this invention is not 
simply receiving heal treatment or diathermy. The actual 
body mechanisms responsible for relief from pain and 
revitalization of joints and other tissue are not completely 
understood. The inventors have observed that the treatments 
with this particular wavelength of about 1,000 nm and the 
delivery mechanism of at least two wands is especially 
effective in the treatment of arthritis. 

In the main function block, two infrared diode lasers and 
two red diode lasers arc preferably coupled so that these two 
frequencies are transmitted to the wands via the fiber optic 
cable. The combined infrared laser radiation and the visible 
laser light exit the treatment aperture in the wand coincident 
and therefore provide an excellent aiming mechanism to the 
caregiver or patient. 

The diameter of the fibers used in the apparatus according 
to the invention may vary over a wide range. However, the 
diameter is preferably between approximately 400 microns 
and approximately 800 microns, and more preferably 
approximately 600 microns, and even more preferably 
approximately 400 microns. The preferred wavelength of 
the infrared lasers is between approximately 900 nm and 
approximately 1100 nm with the best results being obtained 
with a wavelength of about 980 nm. The low power visible 
aiming laser component is typically a red diode laser having 
a wavelength of between about 400 nm and about 700 nm, 
and more preferably between about 635 nm and about 640 
nm. The wavelength of approximately 635-640 nm is pre- 
ferred because of its high visibility and minimized effect on 
the human eye. The power output per wand can range from 
about 0.0001 milliwatts watts to about 2.0 watts. 

Thus, there is disclosed a device for biostimulation of 
biological tissue that includes 

a) at least two radiation sources providing a first wave- 
length of between approximately 900 nm to approxi- 
mately 1100 nm; 

b) at least two radiation sources providing a second 
wavelength of between approximately 400 nm to 
approximately 700 nm; the radiation sources being 
arranged such that the first and second wavelengths 
simultaneously pass through a fiber optic cable; 

c) at least two wands connected to the fiber optic cable 
and having apertures having variable focus; the wands 
being arranged such that the coincident first wavelength 
and second wavelength emitted from each wand pass 
through a region located within the tissue. 

There is further disclosed a method for the treatment of 
tissue including: 

a) providing at least two infrared laser radiation sources 
having a wavelength of between approximately 900 nm 
to approximately 1100 nm; 

b) providing at least two sources of laser radiation having 
a wavelength between approximately 400 nm and 700 
nm; 

c) combining the radiation sources so that the radiation of 
each source is coincident; 

d) passing the coincident radiation through an optical 
fiber; 

e) providing at least two wands connected to the optical 
fiber; 

f) arranging the wands such that the radiation emitted 
from each of the wands passes through a region located 
within the tissue; and 
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g) exposing the tissue to an irradiation beam for a thera- 
peutically effective period of time. 
Also disclosed is a device for photobiostimulation of 
biological tissue that includes: 

a) a first plurality of treatment radiation sources each 
providing a respective first radiation beam having a 
wavelength of between approximately 900 nm and 
approximately 1100 nm; 

b) a second plurality of aiming radiation sources each 
providing a respective second radiation beam having a 
wavelength of between approximately 400 nm and 
approximately 700 nm; wherein at least one first beam 
and one second beam concurrently pass through at least 
one of a plurality of fiber optic cables; and 

c) at least two wands each connected to a different one of 
the plurality of fiber optic cables, the wands including 
a collimator configured to establish the focus of the 
emanating coincident radiation beams; wherein the 
wands are arranged in an operative position about the 
tissue such that the radiation beams emitted from each 
wand simultaneously pass approximately through a 
region located in the tissue. 

The invention also contemplates and discloses a biostimu- 
lation device that includes a laser apparatus including a 
plurality of treatment laser wands each connected to a laser 
radiation source adapted to emit radiation having a power of 
between zero and approximately 2.0 watts, an energy of 
between about 1 joules and about 99 joules, and a wave- 
length of between approximately 900 nm and 1100 nm; and 
wherein the laser wands are arranged in an operative posi- 
tion to emit the radiation incident to a region of biological 
tissue for a therapeutically effective length of time between 
approximately one and approximately sixty minutes. 

Further, a system for photobiostimulation of biological 
tissue is disclosed. The system includes a controller unit 
including a power supply and a control panel having opera- 
tor input devices and output devices; 
the controller unit also including a first plurality of 
treatment radiation sources each providing a respective 
first radiation beam having a wavelength of between 
approximately 900 nm and approximately 1100 nm; 
the controller unit also including a second plurality of 
aiming radiation sources each providing a respective 
second radiation beam having a wavelength of between 
approximately 400 nm and approximately 700 nm; 
wherein at least one first radiation beam and one second 
radiation beam concurrently pass through at leasl one 
of a plurality of fiber optic cables; and 
at least two wands each connected to a different one of the 
plurality of fiber optic cables, the wands including a 
collimator configured to establish the shape of the 
emanating coincident radiation beams; wherein the 
wands are arranged in an operative position about the 
tissue such that the radiation beams emitted from each 
wand simultaneously pass approximately through a 
region located in the tissue. 
The apparatus according to the invention further includes 
a controller, a control panel, a power source, and compo- 
nents configured to vary the radiation power and energy, 
pulse frequency, pulse duration, and duration of the bio- 
stimulation treatment. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a perspective view, in reduced scale, of a 
biostimulation device incorporating a therapeutic laser appa- 
ratus of the present invention; 
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FIG. 2 is a diagrammatic representation of the operation 
panel of the therapeutic laser apparatus of FIG. 1; 

FIG. 3 is a cross-sectional view, in enlarged scale, of the 
laser wands of FIG. 1; 

FIG. 4 is a schematic functional representation of the laser 
radiation sources of the therapeutic laser apparatus of FIG. 

i; 

FIG. 5 is a schematic functional representation of the 
major sub-components of the therapeutic laser apparatus of 
FIG. 1; 

FIGS. 6A and 6B are functional descriptions of the 
method of operation of the therapeutic laser apparatus of the 
present invention; and 

FIG. 7 is a side view of an embodiment of the laser wands 
of the apparatus of FIGS. 1 and 2, in enlarged scale, in 
operation and directed towards a human knee undergoing 
therapeutic biostimulation. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The sources of radiation are preferably semiconductor 
laser diodes, super-luminous diodes, or light emitting 
devices, and more preferably are solid-state laser diodes 
(SSDs). Laser diodes or SSDs produce a beam of light or 
radiation that is essentially monochromatic, sharply 
collimated, and coherent. That is, they produce light almost 
exclusively at one frequency and the light beam has a small 
angle of divergence. A number of commercially available 
semiconductor laser diodes exist that are suitable for pur- 
poses of the present invention. 

Referring now to FIG. 1, the preferred embodiment of the 
present invention is a device 10 for biostimulation of bio- 
logical tissue that includes a controller cabinet 20 that 
houses various subcomponents. The cabinet 20 may be 
mounted to a roller pedestal 30 and it is, in one embodiment, 
connected to an operator safety pedal 40 and a plurality of 
laser treatment wands 50 that may be received into a laser 
radiation shielding receptacle 60. For convenience, the 
receptacle 60 may be mounted to the cabinet 20. The cabinet 
is formed with a control panel 70 that includes various input 
and output devices needed for operating the device 10. Also, 
although not shown in the various figures, the invention 
contemplates a room entry-way safety interlock. The safety 
interlock connects a safety switch mounted to the door-way 
of the room that houses the therapeutic laser device to the 
device 10. The safety switch is configured to de-energize all 
or some of the laser radiation sources upon opening of the 
door to the room. Inadvertent injury is prevented because 
laser radiation cannot escape the treatment room. In the 
preferred embodiment, the entry-way safety interlock is 
connected to the device 10 and may be portably mounted on 
any door-way so that the device 10 may be easily moved 
between a plurality of treatment rooms. Additionally, 
although pedal 40 is shown in the various figures, the pedal 
40 may be accompanied by or entirely replaced by a safety 
switch mounted on either or both of the laser treatment 
wands described below. 

With continued reference to FIG. 1 and also FIG. 2, it can 
be understood that the control panel 70 further includes a 
master power switch 80, an emergency stop switch 85, and 
an operator's safety arming key switch 90. If the arming key 
is removed from the switch 90, power to laser radiation 
sources of the device 10 is interrupted to prevent operation 
of the lasers. Also included on the control panel is a mode 
switch 95 configured to operate the device 10 in either single 
or dual laser mode. A numeric entry keypad 100 similar in 
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design to a typical telephone keypad is mounted on the 
control for configuring the various operating parameters of 
the device 10 as described in more detail below. The keypad 
100 is preferably a hermetically sealed, membrane keypad. 
A resume switch 105 is also included that is operative to 
continue interrupted operation. 

An output display group on the control panel 70 includes 
various component status indicators. The indicators include, 
for example, light emitting diodes (LEDs) 110, liquid crystal 
alphanumeric displays (LCDs) 115, 120, and audio emitting 
event buzzers, not shown, each operative to signal compo- 
nent and system status, to prompt the operator for needed 
input, and to warn of system anomalies and malfunctions. 
The LCDs are, for example, back-lit, 4 linex20 character 
displays. The indicators can also indicate the status of the 
foot pedal 40 and whether any access panels or doors of the 
main cabinet 20 are open. All access panels or doors of the 
main cabinet 20 incorporate interlock sensors operative to 
disconnect power to the laser radiation sources or the device 
10, or both, for safety. Additional LEDs 110 and LCDs 115, 
120 may also be incorporated to signal that the treatment 
room door is open or ajar. 

Each of the treatment wands 125, 130 of the plurality 50 
is connected via fiber optic cables 135, 140 to radiation 
sources, not shown, inside the cabinet 20. The preferred fiber 
optic cable for use with the present invention is approxi- 
mately a 400 micron fiber. Referring now to FIG. 3, it will 
be observed that each treatment wand 125, 330 incorporates 
a collimator lens 145 operative to focus the treatment laser 
beam emitted from the fiber optic cables 135, 140 into the 
desired beam shape and to project the beam outwardly. In 
one embodiment of the present invention, the wands each 
also include an adjustable collimator holder 150 that can be 
adjusted to vary the shape and focus of the emitted beam. An 
example of the preferred collimator 145 is an aspheric 
collimator lens having a focal length of approximately 6.25 
millimeters. Typical laser radiation energy losses at each 
surface of the collimator 145 are, on average, about 4 
percent. Therefore, each lens surface 146, 147 preferably 
includes an anti -reflection coating adapted to minimize the 
losses at each surface to approximately 0.5 percent. 
Additionally, the collimator 145 and the holder 150 are 
arranged to preferably emit a generally circular beam spot 
having an approximately 4 millimeter diameter. The wands 
are preferably about 5 to 6 inches in length and are made of 
aluminum. However, they can be made from any suitable 
material including, for example, metal, plastic, ceramic, 
glass, and combinations thereof 

With reference to FIG. 4, each treatment wand 125, 130 
emits laser radiation energy transmitted from at least one of 
a plurality of laser radiation sources 155 that are preferably 
contained in a single unit, heat sinked assembly 180. In the 
preferred embodiment, the laser radiation sources are 
selected to emit infrared or visible laser radiation, or both. In 
the preferred embodiment, infrared treatment laser radiation 
from one source 165 of the plurality 155 is combined with 
visible laser radiation from another source 170 of the 
plurality 155 and transmitted into at least one of the fiber 
optic cables 135, 140. 

In this configuration, the positioning of the invisible 
infrared laser radiation is emitted coincident with the visible 
laser radiation so that the operator can properly aim the 
infrared laser radiation emitted from each wand 125, 130 
during therapy. Laser radiation sources suitable for use with 
the present invention include a high-power, Class 4, infrared 
wavelength SSD laser and a Class 1 or 2, visible wavelength 
SSD laser available from B. & W. Tek, Inc. of Newark, Del. 
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U.S.A. Each of these sources is combined into the single unit clock such as the Pocket Watch B 220 from Solutions 3 

assembly 180. In the preferred embodiment of the invention, (Solutions Cubed) of Chico, Calif., the audio emitter 170, 

the assembly 180 incorporates a power supply 185, 190 for and the LCDs 115, 120. The controller 210 communicates 

each laser radiation source 165,170. Also, available from B. directly with the laser radiation sources 155 through both a 

& W. Tek is a combiner 195 configured to combine the 5 multiplexer interface circuit 230 and an information bus 

invisible and visible laser radiation energy into a single fiber interface circuit 235 such as, for example, the I 2 C serial bus 

optic cable 135, 140 via a releasable, SM A 906 compliant, chip set available from Philips Semiconductors of 

fiber optic coupler 200. Sunnyvale, Calif. The keypad 100 electronically communi- 

Each of the infrared treatment laser radiation sources 165 cates with the controller 210 via the bus 235 through a 

is adapted to emit Class 4 infrared treatment laser radiation 10 decoder circuit 240 and an 8-bit, quasi-bidirectional 

with an adjustable power of preferably between approxi- expander 245. The indicators 110 and the switches 80, 85, 

mately zero and approximately 10.0 watts, and more pref- 90, 95, 105 also communicate with the controller 210 via the 

erably between approximately zero and approximately 5.0 bus 235 through converters 245. An example of a decoder 

watts, and even more preferably between approximately circuit or chip set 240 suitable for use in the present 

zero and approximately 2.0 watts. This capability assures an 15 invention is the model 74HC147 chip available from Harris 

emitted infrared treatment laser radiation power at the Semiconductor, Inc. of Palm Bay, Fla. An example of a 

treatment end of each of the wands 125, 130 of preferably suitable 8-bit, quasi-bidirectional expander circuit or chip 

between about zero and approximately 2.0 watts. These set 245 is the model PCF8574 1 2 C bus compatible chip set 

parameters account for many variables including the ability available from Philips Semiconductors, 

of the biological tissue to absorb radiation and the un avoid- 20 The controller 210 also communicates with and controls 

able power losses in the combiner 195, coupler 200, cables the power, duration, pulse frequency, and pulse width or 

135, 140, and wands 125, 130. Additionally, each of the duty cycle of the laser radiation sources 155 through the bus 

infrared treatment laser radiation sources 165 are further 235, and through various interface circuits. The primary 

configured to emit laser radiation having a wavelength interface circuit stage includes dual, independently operable 

preferably between approximately 900 nanometers ("nm") 25 8-bit digital -lo-analog converters 250, 255. The first con- 

and approximately 1100 nm, and more preferably approxi- verter 250 is configured to provide a controlled output 

mately 980 nm. voltage of between approximately zero volts and approxi- 

Each of the visible laser radiation sources 170 are pref- mately 1.25 volts and is adapted to drive the power output 

erably configured to emit Class 1 to Class 2 laser radiation of the laser sources 155. The second converter 255 is 

with either a fixed or adjustable power of approximately 0.5 30 configured to provide a controlled output of between 

milliwatts to approximately 6 milliwatts. This capability approximately zero volts and 5 volts and is adapted to drive 

assures a visible emitted laser radiation power at the treat- a laser pulse frequency and duty cycle interface circuit. One 

ment end of each of the wands 125, 130 including the example of an adequate converter 250, 255 is the model 

unavoidable power losses in the combiner 195, coupler 200, PCF8591 I 2 C bus compatible converter also available from 

cable 135, 140, and wands 125, 130. Additionally, each of 35 Phillips Semiconductors. 

the visible laser radiation sources 170 is also configured to The convener 255 drives a voltage controlled oscillator 

emit radiation having a wavelength preferably between ("VCO") 260 configured to output a signal modulated 

approximately 400 nm to approximately 700 nm, and more between approximately 100 Hertz ("Hz") and 1,000 Hz. A 

preferably between about 635 nm and about 640 nm. suitable VCO 260 is the model AD654 VCO available from 

Although only four laser radiation sources 165, 170 are 40 Analog Devices, Inc. of Norwood, Mass. The VCO 260 

described above and shown in FIG. 4, the plurality 155 electronically communicates with a pulse width modulator 

contemplates any number of greater and fewer laser sources ("PWM") circuit or chipset 265 that can be obtained as the 

configured to emit laser radiation at various power levels model PALCE610 PWM available from Vantis 

and wavelengths for one or more wands or therapeutic Semiconductor, Inc. (formerly Altera Corporation) of San 

treatment applicators or emitters. Additionally, although a 45 Jose, Calif. The PWM 265 also communicates with the 

circular beam shape of approximately 4 mm is disclosed, a multiplexer 230, through the laser driver interface 270, and 

wide variety of feathered, diffused, Fresnel, traced, and other with the laser radiation sources 155. 

types of spread-out patterns are also suitable for use with the The controller 210 is programmed to accept operator 

present invention. Such patterns also include rectangular, input from the keypad 100 and the mode switch 95 in 

square, oval, and elliptical patterns, as well as predetermined 50 response to prompting displayed on the LCDs 115, 120 to 

or random movably scanned or traced beam patterns that are obtain the desired power wattage and joule energy levels of 

adapted to be spread over a selected region or to trace a the treatment laser radiation sources 165, and to determine 

specific shape or pattern. whether continuous wave or pulsed wave operation is 

With reference to FIG. 1 and the block-diagram schematic needed for the desired therapeutic treatment. The controller 

represented in FIG. 5, the cabinet 20 incorporates various 55 210 then computes the duration of time required for appli- 

components interconnected with the control panel 70, the cation of the therapeutic laser treatment. To accomplish this 

laser radiation sources 155 and wands 125, 130, and the foot computation, the controller 210 is programmed, among 

pedal 40. The components are configured to control the laser other aspects, with a power to energy conversion equation 

radiation sources 165, 170 for therapeutically effective bio- that computes time in seconds as a function equal to energy 

stimulation of human, animal, and experimental biological 60 in joules divided by power in watts (T=ExP). If the operator 

tissues. The device 10 includes a single board computer or selects pulsed wave operation, the controller 210 prompts 

controller component 210 that is preprogrammed to control for the desired frequency and pulse width or duty cycle. As 

each of the other components and functions of the device 10. an example, the operator may select a frequency of one hertz 

One example of a suitable controller 210 is the BASIC (cycles per second) and a pulse width of 50%. In the 

Stamp II-SX microcontroller and accompanying chip set 65 preferred embodiment, the pulse width is adjustable between 

from Parallax, Inc., of Rocklin, Calif. The controller 210 approximately 0.1% and 100%. The controller 210 would 

electronically communicates with a year 2000 compliant then set the laser radiation source or sources to have a pulse 
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frequency of one cycle per second wherein the radiation 310. Also, although not reflected in the various figures, 

pulse or pulses are on for 0.5 seconds and off for 0.5 opening of the treatment room entry door during treatment 

seconds. The controller 210 may also be programmed to also executes routine 350. However, if all safety checks pass, 
adjust the power wattage levels and joule energy levels, as then routine 355 executes to check the mode switch 95. If 
well as the continuous wave or pulsed wave operation of 5 single laser or dual laser operation is selected, then either 

each of the laser radiation sources synchronously or inde- routine 360 or 365, respectively, is executed to energize 

pendently. Continuous wave operation is selected by speci- either one or both therapeutic laser radiation sources 165. If 

fying a pulse width or duty cycle of 100%. As an additional additional laser radiation sources are available, then the 

safety feature, the controller 210 may be programmed to mode switch would be adjusted to establish which of the 

limit the maximum time of treatment to, for example, 60 Q plurality of laser radiation sources were to be energized, 

minutes. Additionally, the operator may similarly adjust the Once all of the selected lasers have been energized, 

power level or "brightness" of the visible laser radiation routine 370 executes to check the key switch 90. If 

source(s) and to select a pulsed or continuous wave opera- de-energized, control passes to routine 375 to de-energize all 

tion. of the lasers 165, 170 and control passes to the welcome 

The controller 255 also preferably electronically commu- 15 message prompt routine 310. Otherwise, routines 380, 385, 

nicates with a hardware reset switch and a serial port and 390 execute to respectively check to ensure all access 

interface circuit, not shown, but incorporated into the back doors and panels remain closed, that the pedal 40 remains 

plane of the cabinet 20. The hardware-reset switch is pref- depressed, and to check if the mode switch 95 has been 

erably operative to perform a low-level system reset in the adjusted. If any of the cabinet doors or access panels have 

event of hardware or software anomalies in device 10. The 20 been opened, routine 395 executes to de-energize all of the 

serial port is configured to communicate with the controller laser radiation sources 165, 170. Although not reflected in 

210 for purposes of external software control of the device the various figures, opening of the treatment room entry door 

10 or its components, e.g., the lasers, or both. Also, the serial during treatment also executes routine 395. The operator is 

port can be configured to allow remote monitoring of device then prompted by "pause -resume" routine 400, which 

diagnostics, and to upload software upgrades to the device 25 executes and sends a message to either or both of the LCDs 

10. 115, 120, and, if desired, a signal to the audio emitter 170. 

Referring now to FIGS. 1, 6A, and 6B, the device 10 is The operator may respond to the prompts and alerts by 

operated by first energizing the power switch 80 on the depressing the resume switch 105, returning control to 

control panel 70. The preprogrammed logic of the controller routine 330 to initiate the series of pre -energization safety 

210 initiates a system self-test subroutine 300 and displays 30 checks. Similarly, if routine 385 determines that the foot 

progress, system status, and operator welcome messages 310 pedal 40 is no longer depressed, control passes to the all 

on the LCDs 115, 120. The logic programmed into the lasers off routine 395 and then to the pause-resume routine 

controller 210 next scans the status 315 of the arming key 400. 

switch 90. An operator's key must be inserted into the If all doors and panels have not been opened and remain 
arming switch 90 before any of the laser radiation sources 35 closed and the foot pedal remains depressed, then mode 
165, 170 can be energized. switch check routine 390 executes to poll the mode switch 
The controller continuously scans the arming switch 90 95. If the switch 95 has been adjusted, then the second laser 
and automatically detects when the switch has been ener- radiation source is accordingly energized by routine 405 or 
gized. Once energized, the controller 210 next executes a de-energized by routine 410. Operation control then pro- 
user prompt routine 320 that displays operator prompts on 40 cccds to counter routine 420 which increments the time 
the LCDs 115, 120 requesting the desired parameter settings remaining for the procedure as calculated initially by routine 
for the energy dosage in joules, power setting in watts per 320. Control then passes to timer routine 430. If the duration 
wand, pulse frequency (if any), and pulse width or duty of time needed to complete the procedure has passed, then 
cycle. After the desired parameters have been entered via the routine 435 executes to de-energize all laser radiation 
keypad 100, the controller 210 continues to execute routine 45 sources 165, 170. The operator is queried by routine 440, 
320 to compute the time required to accomplish the proce- which sends a signal to the audio emitter 170, if desired, and 
dure according to the entered parameters. After the time displays prompts on the LCDs 115, 120, to determine 
computation is completed, routine 330 executes to energize whether the therapeutic laser application procedure should 
the visible light and aiming laser radiation sources 170. At be repeated. If not, control passes to the operator prompt 
this point, the laser wands 125, 130 can be aimed because 50 routine 320. If the operator elects to repeat the procedure, 
the visible wavelength laser beams are emitted from the then control is transferred to routine 330, and the above 
wands. If the mode switch 95 has been adjusted to select operations are repeated. 

single laser operation, then only one of the aiming laser The present invention also includes a method for treat- 
radiation sources 170 will be energized. In alternative ment of tissue. The method involves exposing the tissue to 
embodiments, although not shown in the figures, either an 55 a plurality of radiation sources having a wavelength of 
analog switch or a keypad 100 entry can be made to adjust between approximately 900 nm and approximately 1100 nm. 
the intensity of the aiming laser radiation sources 170, if More generally, the method of treatment of the present 
needed. invention involves the exposure of the tissue to a plurality of 
After the aiming laser radiation sources 170 have been converging beams of infrared radiation of between about 
energized, routine 335 is executed to ensure the key switch 60 900 nm and 1100 nm. Any embodiment of the device of the 
90 remains energized, routine 340 is executed to ensure that present invention, including but not limited to those previ- 
all access doors are closed, and routine 345 is executed to ously described, can be used to perform this method of 
make sure the foot pedal 40 is depressed. If all safety checks treatment. 

do not pass, then control is returned to routine 335. If the key Referring next to PIG. 7, the operator hands are shown 

switch 90 is no longer energized, then the aiming laser 65 holding the laser wands 125, 130 above the biological tissue 

radiation sources are de-energized by routine 350 and con- "A" to be treated. As shown, the wands 125, 130 are 

trol passes back to the welcome message prompt routine preferably positioned so the beams intersect at a region "B" 



US 6,267,779 Bl 



13 



14 



of the biological tissue "A" undergoing treatment. The 
wands 125, 130 are preferably oriented at an angle a (alpha) 
relative to each other and an angle 6 (theta) to an imaginary, 
approximately horizontal reference line "C" passing through 
the tissue undergoing treatment so that the beams 127, 132 
intersect. The intersection of the emitted infrared, treatment 
laser radiation significantly improves the absorption of the 
energy by the tissue at and proximate to the region or point 
of intersection "B" of the beams 127, 132. The operator 
preselects the region or regions to be treated and may vary 
the location of the intersection region "B" by adjusting the 
position and orientation of the wands 125, 130. 

Obstacles to radiation penetration, such as oils or other 
substances on the surface of the skin, should be preferably 
removed before treatment because they may absorb, refract, 
and/or diffract the incident radiation, and thereby decrease 
radiation penetration. Because oils or other substances on 
the surface of the skin may cause absorption, fraction, 
reflection, and/or defraction of the wavelength of radiation, 
and thereby decrease radiation penetration, these obstacles 
should be removed before treatment. 

Although not shown in the figures, the invention also 
contemplates an automatic positioning device configured to 
fixedly and/or changeably adjust the position and orientation 
of the wands 125, 130 relative to one another and relative to 
the biological tissue undergoing therapeutic laser treatment. 
The positioning device is configured to adjust position and 
orientation of the wands 125, 130 into an operative position 
with the emitted aiming and therapeutic laser beams having 
an intersection region within the biological tissue receiving 
the treatment similar to the description above and in FIG. 7. 
The positioning device may include an assembly operative 
to automatically vary the relative positions and orientation 
of the wands 125, 130 during the therapeutic laser applica- 
tion. 

From the foregoing, it would be obvious to those skilled 
in the art that various modifications in the above described 
method and apparatus can be made without departing from 
the spirit and scope of the invention. Accordingly, the 
invention may be embodied in other specific forms without 
departing from the spirit or essential characteristics thereof. 
Present embodiments, therefore, are to be considered in all 
respects as illustrative and not restrictive, the scope of the 
invention being indicated by the appended claims rather than 
by the foregoing description, and all changes which come 
within the meaning and range of equivalency of the claims 
are therefore intended to be embraced thereby. 

What is claimed is: 

1. A biostimulation device, comprising: 

a) a laser apparatus including a plurality of variably 
focusable treatment laser wands each connected to (1) 
a first laser radiation source adapted to emit radiation 
having a power of between zero and approximately 2.0 
watts, an energy of between about 1 joule and about 99 
joules, and a wavelength of between approximately 900 
Dm and 1100 nm, and (2) a second radiation source 
adapted to emit visible light; and 

b) wherein the laser wands are adapted to be arranged in 
an operative position to emit the radiation incident to a 
region of biological tissue for a therapeutically effec- 
tive length of time between approximately one and 
approximately sixty minutes. 

2. A biostimulation device, comprising: 

a) a laser apparatus including a plurality of treatment laser 
wands each connected to a first laser radiation source 
adapted to emit radiation having a power of approxi- 
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mately between 1 and 10 watts, an energy of between 
about 1 joule and about 99 joules, and a wavelength of 
between approximately 900 nm and 1100 mn, and a 
second radiation source adapted to emit visible light; 
and 

b) wherein the laser wands are focusable and adapted to 
be arranged in an operative position to emit the radia- 
tion incident to a region of biological tissue for a 
therapeutically effective length of time. 

3. A device for photobiostimulation of biological tissue, 
comprising: 

a) a first plurality of treatment radiation sources each 
providing a respective first radiation beam having a 
wavelength of between approximately 900 nm and 
approximately 1100 nm; 

b) a second plurality of aiming radiation sources each 
providing a respective second radiation beam having a 
wavelength of between approximately 400 nm and 
approximately 700 nm; wherein at least one first beam 
and one second beam concurrently pass through at least 
one of a plurality of fiber optic cables; and 

c) at least two wands each connected to a different one of 
the plurality of fiber optic cables, the wands including 
a variable collimator configured to establish the focus 
of the emanating coincident radiation beam; 

wherein the wands are adapted to be arranged in an 
operative position about the tissue such that the radia- 
tion beams emitted from each wand simultaneously 
pass approximately through a region located in the 
tissue. 

4. The biostimulation device of claim 3, wherein the 
treatment and aiming radiation sources incorporate light 
emitting diode lasers. 

5. The biostimulation device of claim 3, wherein the 
treatment radiation source emits radiation having a wave- 
length of approximately 980 nm. 

6. The biostimulation device of claim 3, wherein the 
aiming radiation source emits radiation having a wavelength 
of between approximately 635 nm and approximately 640 
nm. 

7. The biostimulation device of claim 3, wherein at least 
one of the wands incorporates an adjustable collimator 
operative to vary the focus of the emitted radiation beam. 

8. r Vhe biostimulation device of claim 3, wherein the 
treatment radiation source is configured to emit adjustably 
pulsed radiation wherein the pulses have a frequency of 
between approximately 0.1 cycles per second and approxi- 
mately 100 cycles per second. 

9. The biostimulation device of claim 3, wherein the 
treatment radiation source is configured to emit continuous 
wave radiation. 

10. The biostimulation device of claim 3, wherein the 
treatment radiation source is configured to adjustably emit 
pulsed radiation wherein the pulse width is between approxi- 
mately 0.1 percent and 100 percent. 

11. The biostimulation device of claim 3, wherein the 
treatment radiation source is configured to adjust the power 
level of the emitted radiation to have a power of between 
zero and approximately 2.0 watts. 

12. The biostimulation device of claim 3, wherein the 
treatment radiation source is configured to adjust the energy 
level of the emitted radiation to have a power of between 
approximately 1 joule and 99 joules. 

13. The biostimulation device of claim 11 or 12, wherein 
the treatment radiation source is configured to adjust the 
duration of the therapeutic laser radiation treatment to 
between approximately 1 second and 3600 seconds. 
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14. A method for the treatment of tissue, comprising the 
steps of: 

a) providing at least two infrared laser treatment radiation 
sources having a wavelength of between approximately 
900 nm and approximately 1100 nm; 

b) providing al least two sources of aiming laser radiation 
having a wavelength of between approximately 400 nm 
and approximately 700 nm; 

c) combining the radiation sources so that the radiation of 
each source is coincident; 

d) passing the coincident radiation through at least two 
optical fibers; 

e) providing at least two wands connected to the optical 
fibers that include a focusable collimator; 

f) arranging the wands such that the radiation emitted 
from the wands simultaneously passes through a region 
located within the tissue; and 

g) exposing the tissue to the laser radiation for a thera- 
peutically effective period of time. 

15. The method for the treatment of tissue of claim 14, 
wherein the treatment and aiming radiation sources incor- 
porate light emitting diode lasers. 

16. The method for the treatment of tissue of claim 14, 
wherein the treatment radiation source emits radiation hav- 
ing a wavelength of approximately 980 nm. 

17. The method for the treatment of tissue of claim 14, 
wherein the aiming radiation source emits radiation having 
a wavelength of between approximately 635 nm and 
approximately 640 nm. 

18. The method for the treatment of tissue of claim 14, 
wherein at least one of the wands incorporates an adjustable 
collimator operative to vary the focus of the emitted radia- 
tion beam. 

19. The method for the treatment of tissue of claim 14, 35 
wherein the treatment radiation source is configured to emit 
adjustably pulsed radiation wherein the pulses have a fre- 
quency of between approximately 0.1 cycles per second and 
approximately 100 cycles per second. 

20. The method for the treatment of tissue of claim 14, 40 
wherein the treatment radiation source is configured to emit 
continuous wave radiation. 

21. The method for the treatment of tissue of claim 14, 
wherein the treatment radiation source is configured to 
adjustably emit pulsed radiation wherein the pulse width is 45 
between approximately 0.1 percent and 100 percent. 

22. The method for the treatment of tissue of claim 14, 
wherein the treatment radiation source is configured to 
adjust the power level of the emitted radiation to have a 
power of between zero and approximately 2.0 watts. 

23. The method for the treatment of tissue of claim 14, 
wherein the treatment radiation source is configured to 
adjust the energy level of the emitted radiation to have a 
power of between approximately 1 joule and 99 joules. 

24. The method for the treatment of tissue of claim 22 or 
claim 23, wherein the treatment radiation source is config- 
ured to adjust the duration of the therapeutic laser radiation 
treatment to between approximately 1 second and 3600 
seconds. 

25. A system for photobiostimulation of biological tissue, 
comprising: 

a) a controller unit including a power supply and a control 
panel having operator input devices and output devices; 

b) the controller unit also including a first plurality of 
treatment radiation sources each providing a respective 
first radiation beam having a wavelength of between 
approximately 900 nm and approximately 1100 nm; 
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c) the controller unit also including a second plurality of 
aiming radiation sources each providing a respective 
second radiation beam having a wavelength of between 
approximately 400 nm and approximately 700 nm; 
wherein at least one first radiation beam and one second 
radiation beam concurrently pass through at least one 
of a plurality of fiber optic cables; and 

d) at least two wands each connected to a different one of 
the plurality of fiber optic cables, the wands including 
a collimator configured to establish the shape of the 
emanating coincident radiation beams; wherein the 
wands are adapted to be arranged in an operative 
position about the tissue such that the radiation beams 
emitted from each wand simultaneously pass approxi- 
mately through a region located in the tissue. 

26. A device for photobiostimulation of biological tissue, 
comprising: 

a) a first plurality of treatment radiation sources each 
providing a respective first radiation beam having a 
wavelength of between approximately 900 nm and 
approximately 1100 nm; 

b) a second plurality of aiming radiation sources each 
providing a respective second radiation beam having a 
wavelength of between approximately 400 nm and 
approximately 700 nm; wherein at least one first beam 
and one second beam concurrently pass through at least 
one of a plurality of fiber optic cables; and 

c) at least two wands each connected to a different one of 
the plurality of fiber optic cables, at least one of the 
wands including a collimator configured to adjust the 
focus of the emanating radiation beam; 

wherein the wands are adapted to be arranged in an 
operative position about the tissue such that the radia- 
tion beams emitted from each wand simultaneously 
pass approximately through a region located in the 
tissue. 

27. A device for photobiostimulation of biological tissue, 
comprising: 

a) a treatment radiation source providing a respective first 
radiation beam having a wavelength of between 
approximately 900 nm and approximately 1100 nm; 

b) a second aiming radiation source providing a respective 
second radiation beam having a wavelength of between 
approximately 400 nm and approximately 700 nm; 
wherein the first beam and second beam concurrently 
pass through a fiber optic cable; and 

c) a wand connected to the fiber optic cable, and including 
a collimator configured to adjust the focus of the 
emanating radiation beam; 

wherein the wand is adapted to be arranged in an opera- 
live position about the tissue such that the radiation 
beam emitted from the wand illuminates a region 
located in the tissue. 

28. A biostimulation device, comprising: 

a) a laser apparatus including a plurality of treatment laser 
wands each including a collimator with an adjustable 
focus, the wands being connected to a laser radiation 
source adapted to emit radiation having a power of 
between zero and approximately 2.0 watts, an energy of 
between about 1 joules and about 99 joules, and a 
wavelength of between approximately 900 nm and 
1100 nm; and 

b) wherein the laser wands are adapted to be arranged in 
an operative position to emit the radiation incident to a 
region of biological tissue for a therapeutically effec- 
tive length of time. 
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29. A system for photobiostimulation of biological tissue, 
comprising: 

a) a controller unit including a power supply and a control 
panel having operator input devices and output devices; 

b) the controller unit also including a first plurality of 5 
treatment radiation sources each providing a respective 
first radiation beam having a wavelength of between 
approximately 900 nm and approximately 1100 nm; 

c) the controller unit also including a second plurality of 
aiming radiation sources each providing a respective 
second radiation beam having a wavelength of between 
approximately 400 nm and approximately 700 nm; 
wherein at least one first radiation beam and one second 
radiation beam concurrently pass through at least one 
of a plurality of fiber optic cables; and 

d) at least two wands each connected to a different one of 
the plurality of fiber optic cables, the wands including 
a collimator configured to adjust the shape of the 
emanating coincident radiation beams; wherein the 2 o 
wands are adapted to be arranged in an operative 
position about the tissue such that the radiation beams 
emitted from each wand simultaneously pass approxi- 
mately through a region located in the tissue. 
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30. A method for the treatment of tissue, comprising the 
steps of: 

a) providing at least two infrared laser treatment radiation 
sources having a wavelength of between approximately 
900 nm and approximately 1100 nm; 

b) providing at least two sources of aiming laser radiation 
having a wavelength of between approximately 400 nm 
and approximately 700 mn; 

c) combining the radiation sources so that the radiation of 
each source is coincident; 

d) passing the coincident radiation through at least two 
optical fibers; 

e) providing at least two wands, connected to the optical 
fibers, wherein at least one wand includes a collimator 
configured to adjust the shape of an emitted radiation 
beam; 

f) arranging the wands such that the radiation emitted 
from the wands simultaneously passes through a region 
located within the tissue; and 

g) exposing the tissue to the laser radiation for a thera- 
peutically effective period of time. 

***** 
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Response to Arguments 

Applicant's arguments filed October 3, 2005, with respect to the rejections of claims 1-7, 
9, 10 and 23-25 under Tatebayashi et al. and claims 30 and 32 under Gerdes, have been fully 
considered and are persuasive. Therefore, the rejections have been withdrawn. However, 
upon further consideration, a new ground(s) of rejection is made in view of U.S. Patent 
6,074,411 to Lai. 

Election/Restrictions 

Newly submitted claims 35-39 are directed to an invention that is independent or distinct 
from the invention originally claimed for the following reasons: Surgical methods are classified in 
128/898 while light therapeutic devices are classified in 607/89. 

Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for prosecution 
on the merits. Accordingly, claims 35-39 are withdrawn from consideration as being directed to 
a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

Specification 

Full continuation data is required in the first paragraph of the specification; i.e. This 
application is a continuation-in-part of U.S. Patent Application 09/932,907 filed August 20, 2001, 
now U.S. Patent 6.746.473 which claims the benefit of U.S. Provisional Application No. 
60273,282 51filed March 2, 2001. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
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improper timewise extension of the "right to exclude" granted by a patent and to prevent 
possible harassment by multiple assignees. See In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi t 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In 
re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 
USPQ 619 (CCPA 1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

Claims 1-10, 13-14, 17, 18, 21 and 23-27 are rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 1-11 and 13 
of U.S. Patent No. 6,746,473. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because they are an obvious change in scope. A controller 
is claimed, yet not claimed in the wand, implying the controller is in another component (base). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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Claims 1 , 2, 8-10, 13-15, 22, 30 and 32 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent 6,074,41 1 to Lai et al. Lai et al. teach a multiple laser diode 
apparatus for therapy using multiple(hand-movable)probes (Fig. 1), each with a laser diode with 
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a wavelength between 500 and 1500 nanometers operating at about 5 mW (Col. 2, lines 42-45) 
and the probe is disclosed as having focusing optics (Col. 2, lines 32-35). Focusing optics 
inherently provide some spot shape. 

Regarding claim 2, the destination of the beams is intended use with no further limitation 

on the device structure. 

C/a/7n Rejections ■ 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-7, 16-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent 6,074,41 1 to Lai et al. as applied to claim 1 above, and further in view of U.S. Patent 

6,267,779 to Gerdes. Lai et al. is discussed above but does not disclose independent control of 

the lasers, ultraviolet wavelengths or beam shape. Gerdes discloses an apparatus for 

therapeutic laser treatment that includes handheld wands (Fig. 7) that each may deliver two 

wavelengths of laser energy, one in the near infrared range and the other in the visible range 

(Col. 8, line 54) from solid-state diode lasers (Col. 7, lines 22-24). The beams are combined 

and delivered to the wands that include adjustable optics to focus and shape the beams (Col. 8, 

lines 31-34). The beam shape may be circular or rectangular (Col. 9, line 49), or a variety of 

other patterns. A controller for the sources is disclosed that may control the pulse parameters, 

including, continuous or pulsed, pulse duty cycle and duration of application for each of the 

radiation sources synchronously or independently with continuous operation possible by 

selection of a duty cycle of 100 percent (Col. 11, lines 3-8). Specifically mentioned is a pulse 

frequency of one hertz (Col. 11, line 63). The system is capable of emitting radiation at less 
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than one watt; with 0 to 2.0 W specified for the infrared and 0 to 6 mW specified for the visible 
(Col. 9, lines 14 and 31). The wavelength disclosed for red is 635 nm (col. 9, line 39), for 
ultraviolet is 400 nm (Col. 9, line 38) and for infrared is 980 nm (Col. 9, line 27). The handheld 
wands are connected to the radiation sources within the controller cabinet (base) via optical 
fibers (Col. 8, lines 23-25). Gerdes discloses a mode in which only the two red aiming beams 
are generated (Col. 1 1 , lines 45-50), after which, a routine is executed to determine is operation 
of the therapeutic laser is proper. It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to use the control parameters, spot sizes and ultraviolet 
wavelengths as taught by Gerdes in the invention of Lai et al. to effect a wide range of therapy 
from the device. Further, all of the variable parameters are well known in the art and would be 
considered routine to vary in a course of treatment. 

Claims 23-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,074,41 1 to Lai et al. in view of U.S. Patent 6,267,779 to Gerdes. Both have been 
previously discussed. Both Lai et al. and Gerdes teach a base unit that houses the control 
circuits for the lasers. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use the control parameters, spot sizes and ultraviolet 
wavelengths as taught by Gerdes in the invention of Lai et al. to effect a wide range of therapy 
from the device. Further, all of the variable parameters are well known in the art and would be 
considered routine to vary in a course of treatment. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Henry M. Johnson, III whose telephone number is (571) 272-4768. The 
examiner can normally be reached on Monday through Friday from 6:00 AM to 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Linda C. Dvorak can be reached on (571) 272-4764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, cc^tactthe Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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VII. Argument 
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Real Party in Interest 

The real parties in interest are the inventors, Steven C. Shanks and Kevin B. 

Tucek. 

Appellants note that, in the event a terminal disclaimer is required to avoid a 
double-patenting type obviousness rejection, upon a notice of allowance and assuming 
such terminal disclaimer is still required, Applicants will file a terminal disclaimer and an 
assignment fully complying with 37 CFR § 1.321 and 37 CFR § 3.73. In such case, the 
real parties in interest will include Erchonia. Patent Holdings, LLC, owned in the majority 
by the inventors. 
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IL Related An neals and Interferences 

No appeals or interferences are pending which may be related to, directly affect, 
be directly affected by, or have a bearing on the Board's decision in the pending appeal, 
however the following are, or were, copending patent applications or litigation related to 
the application on appeal: 



Type 


Application or 
Patent Number 


How Related to Application on 
Appeal 


Atty 
Docket 
Number 


US Patent 


6,605,079 


this patent claims the benefit of 
common priority application U.S. 
Provisional Application No. 
60/273,282 


206-001 


US Patent 


09/932,907 now U.S. 
Pat. No 6,746,473 


this application claims the benefit of 
common priority application U.S. 
Provisional Application No. 
60/273,282 


206-002 


PCT 

Application 


PC17US2002/0 19359 


PCT application, and national stage 
applications and issued patents 
therefrom, claim the benefit nf the 
common priority application US Pat. 
Application No. 09/932,907, now 
U.S. Pat. No 6,746,473, which 
claims the benefit of common 
priority application U.S. Provisional 
Application No. 60/273,282 


206-021 


CIP of 
related 
application 


10/772,973 


this application claims the benefit of 
common priority application U.S. 
Application No. 09/932,907, now 
U.S. Pat. No 6,746,473, which 
claims the benefit of U.S. 
Provisional Application No. 
60/273,282 


206-024 


CIP of 
related 
application 


10/772,738. 


this patent application claims the 
benefit of common priority 
application U.S. Application No. 


206-032 
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09/yj2,y07, now U.S. Pat. No 
6,746,473, wHich claims the benefit 
of U.S. Provisional Application No 
60/273,282 




judicial 
proceeding 
in Federal 
District 
Court of 
Colorado* 


04-MK-1769 (CBS) 


litigation alleging infringement of 
U.S. Pat. No 6,746,473 and 
invalidity thereof, et alia. U.S. Pat. 
No 6,746,4731 which claims the 
benefit of U.S. Provisional 
Application No. 60/273,282 


206-066 


CIPof 
Patent 
Application 
on appeal 


11/443980 


this application claims the benefit of 
the application on appeal, which 
claims benefit of the common 
priority application 09/932,907, now 
U.S. Pat. No 6,746,473, which 
claims the benefit of U.S. 
Provisional Application No. 
60/273,282 


206-071 


DIV of 
Patent 
Application 
on appeal 


11/431257 


this application claims the benefit of 
the application on appeal, which 
claims benefit of the common 
priority application 09/932 907 now 
U.S. Pat. No 6,746,473, which 
claims the benefit of U.S. 
Provisional Application No. 
60/273,282 


206-133 



* A Markman hearing was held in Colorado District Court action 04-MK-1769 (CBS) to 
construe certain claims of U..S Patent No. 6,746,473, which claims the benefit of 
common priority application 09/932,907, now U.S. Pat. No. 6,746,473. That decision is 
attached in the Related Proceedings Appendix as Appendix RP-1. No other decisions 
have been rendered by a court or the Board in any proceeding identified under this 



section. 
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III. Status of the Claims 

Claims 1-10, 13-30, and 32 of U.S. Patent Application No. 10/612,504 
pending and stand rejected twice and constitute the pubject matter of this appeal. Claims 
1 1-12, 3 1, 33 -34 have been cancelled. Claims 35-30 were withdrawn by the Examiner. 
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IV. Status of Amendments 

Applicant proposed amendments subsequent to the final office action dated 
November 10, 2005. Those amendments were considered, but not entered, by the 
Examiner. 

Claim amendments made in response to an office action dated June 3, 2005 were 
entered by the Examiner in an office action dated November 10, 2005. Those amended 
claims constitute the subject matter of this appeal arid appear in the Claims Appendix as 
Appendix A. \ 
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V - Summary of Claimed Subject Matter 

In U.S. Patent Application No. 10/612,504, fhe Applicants present a single laser 
device that enables a practitioner to personally and freely treat different areas of a patient 
at the same time. Pending App. paragraphs [0005], [0006], [0007] and [0024] and Fig. 7. 
This is an improvement over prior art because earlier devices could not freely treat 
different areas of a patient at the same time. 

The claimed device also enables a practitioner to personally and freely treat a 
patient using multiple laser beam emissions each with a specific spot shape, such as a 
line. Pending App. paragraphs [0018], lines 1-3. This has the advantage of enabling the 
practitioner to more precisely define the surface area the laser impinges upon. A copy of 
Applicants' specification, as amended, and drawings are enclosed for easy reference as 
Appendix R-l. The claims on appeal are listed in the Claims Appendix. 

A. Independent Claim 1 

Claim 1 defines a device (Pending App. paragraph [0015], line 1) having two or 
more handheld probes (Pending App. paragraph [0015], line 4). Each of the probes 
houses one or more laser energy sources (Pending App. paragraph [0016], lines 1-3) and 
each laser energy source produces a laser beam that is shown through an optical 
arrangement to produce a desired spot shape (Pending App. paragraph 0017, lines 1-3). 

i 

Each probe is moved freely by the user while the laser beams are being emitted (Pending 
App. paragraphs [0015] and [0024]; Fig. 7). 
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B. Independent Claim 23 

Claim 23 generally defines the same device as claim 1 , except that it specifies that 
the laser energy sources must be semiconductor laser diodes and adds a control circuit for 
controlling the laser beams. Specifically, Claim 23 covers a laser device (Pending App. 
paragraph [0015], line 1) having first and second handheld probes (Pending App. 
paragraph [0015], line 4). Each of the probes has a semiconductor diode (Pending App. 
paragraph [0022], lines 3-7) laser energy source (Pending App. paragraph [0016], lines 1- 
3), and each laser energy source produces a laser beam that is shown through an optical 
arrangement to produce a desired spot shape (Pending App. paragraph [0017], lines 1-3). 
There is a control circuit for independently controlling each of the laser beams (Pending 
App. paragraph [0020], lines 1-9). Each probe is freely moved by the user's hand relative 
to the surface of the skin of a patient while emitting the first laser beam (Pending App. 
Paragraphs [001 5] and [0024]; Fig. 7). 

C. Independent Claim 30 

Claim 30 generally defines the same device as claim 1 except that it specifies that 
each laser beam emits a different wavelength of visible light. Specifically, Claim 30 
covers a device having two or more laser energy sources (Pending App. paragraph 
[0016], lines 1-3) housed in two or more handheld probes (Pending App. paragraph 
[0015], line 4). Each laser beam emits a visible wavelength (Pending App. paragraph 
[0022], lines 2-8) shown through an optical arrangement to produce a desired spot shape 
(Pending App. paragraph [0017], lines 1-3). Each probe can be moved freely by the user 
while the laser beams are being emitted (Pending App. Paragraphs [0015] and [0024]; 
Fig- 7). 

None of the claims on appeal recite means-plus-function limitations. 
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VL Grounds of Rejection to h e Reviewed nn Ap pp»i 



A. 



B. 



C. 
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fn^ aim K ?' 2 ' 8 " 10 ' 13_15 ' 22 ' 30 and 32 unpatentable under 35 USC 
102(b) as being anticipated by U.S. Patent 6,074,411 issued to Lai? 

Are Claims 3-7, 16-22, and 23-29 unpatentable under 35 USC 103(a) as beine 
obvious ,n hght Lai in view of U.S. Patent! 6,267,779 issued to Gerdes? 

Are Claims 1-10, 13-14, 17, 18, 21, and 23f27 unpatentable as double- 
Tucek?? g S D ° f U S ' PatCht 6 ' 746 ' 473 i8SUed t0 Shanks and 
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VII. Argument 

A. Lai Does Not Anticipate Applicants' Claims under 35 USC 102(b) 
Legal Standard for Anticipation 

A claim is anticipated only if each and every! element as set forth in the claim is 
found, either expressly or inherently described, in a single prior art reference. Verdegaal 
Brothers, Inc. v. Union Oil Company of California, 2 USPQ2d 1051 (Fed. Cir. 1987). 
Under the principles of inherency, if the prior art in its normal and usual operation would 
necessarily perform the method claimed, then the method claimed will be considered to 
be anticipated. MPEP §21 12.02. See MEHL/Biophile Int'l Corp. v. Milgraum, .52 
USPQ2d 1303, 1305 (Fed. Cir. 1999) (citing /„ re King, 231 USPQ 136, 138 (Fed. Cir. 
1986)). However, the fact that a certain result or characteristic may occur or be present in 
the prior art is not sufficient to establish the inherency of that result or characteristic. 
MPEP §21 12.02 (citing In re Rijckaert, 28 USPQ2nd 1955, 1957 (Fed. Cir. 1993;. In re 
OelrichandDivigard, 212 USPQ 323,326 (CCPA 1981) (citing Hansgirg v. Kemmer, 40 
USPQ 665 (CCPA1939)). 

Applicants' burden is to prove that that Lai's device would not perform the 
claimed invention in its normal and usual operation. .See In re King at 138. 
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Lai Does N n| Anlii-.i pat> Claims I , j 



8-10. 13-ls. and 22 Bgcause ' ai 



Does Nol Disclose Moving Prohes Whii.. En , iMinp , Jw R . am , 
Each «f Applies, claims 1, 2, 8-10, 13-15, and 22 claims handheld probes mat 
"emit one or more laser beams . . .while being fi-eelf moved by a user's hand..."' 

Lai does no. disclose however, that ,he pro|e S emi, one or more laser beams yMU 
being freely moved by a user's hand. Instead, Lai disci,,., how to eJmm having ,o 
hold lasers while they are emitting laser beams, thejeby allowing the therapis, ,o perform 
other tasks during freatment. See Lai column 1, lines 47-48; column 2, lines 25-30. 
Indeed all of Lai's claims specifically give the intended use of providing a hands-free 
laser diode module during laser treatment. See. e.^Lai column 3, lines 32-33 ("without 
holding said respective diode laser module by a person's hand"); Lai column 4, line 30 
("without holding by a person's hand"). t 

The feci that a practitioner using the Lai device may move the probes while they 
emi, laser light is no, sufficient to establish the inherency of ma, resul, or characteristic. 
During normal and usual operation, a person operating Lai's device would no. move the 
probes while .hey emi. laser light. On the contrary, handholding the probes of Lai's 
device while ,hey emit laser light would defeat ,he sjated purpose of Lai's invention. 
Therefore, handheld probes that are freely moveablejduring laser operation are no, 
inherently disclosed by Lai. Accordingly, claims 1, f 8-10, 13-15 and 22 are no, 
anticipated by Lai. f- 



«»5ES^^ ' withou«a 

note that clause (b)(ii) of claimT as J^^^^ZSaJ^^ T™f 
probes emits one or more laser beams while hiin. fill. date T pnl ' 5 ' reads each of the handheld 
the skin of the patient." b '" 8 fredy m ° Ve< ? by 3 user ' s hand relati ve to the surface of 
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2 " Lai Does Not Anti cipa te Clai ms 1 ,21-10. 11-1 s a nd22BecauseLa 
Does Not Disclose a R eam-Shap inf? Apparatus 

Each of Applicants' claims 1, 2, 8-10, 13-1^ and 22 claims "an optical 
arrangement for receiving one or more laser beams and for transforming each of the laser 
beams into a desired spot shape." ;;' 

Lai does not expressly or inherently disclose| however, an optical arrangement to 
transform the beams into a desired spot shape. Instead, Lai discloses only focusing 
optics. See Lai column 2, lines 33-34. Focus is not tie same thing as shape. Focus refers 
to how clear or fuzzy the image is, whereas shape refers to the perimeter geometry of the 
image as it impinges the patent's skin. See Pending App. paragraph [0017]. Focus is 
defined in optics as "the clear and sharply defined condition of an image" and "the 
position of a viewed object or the adjustment of an optical device necessary to product a 
clear image." Random House Unabridged dictionary 742 (2 nd ed. 1987) (attached as 
Exhibit E-l). A device can emit a laser beam that isjin or out of focus, and focusing the 
beam will not change the resultant shape. That is, focusing optics are not inherent in 
beam shaping optical arrangements. For example, a linear beam has a linear shape, but 
may be in or out of focus: I ■ ; 



/ 




linear beam spot 
in focus 



linear beam spot 
I out of focus 
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Similarly a circular beam spot may be in or our of focus- 

f! ' 





circular beam spot 
in focus 



circular beam spot 
) out of focus 



Similarly a square beam spot may be in or our of focus: 




square beam spot 
in focus 



square beam spot 
[out of focus 



Focusing optics do not necessarily provide all apparatus for obtaining a desired 
spot shape. Therefore, Lai does not disclose, either Expressly or inherently, an optical 
arrangement for transforming the beam shape, and Claims 1 , 2, 8- 1 0, 1 3- 1 5 and 22 are 
not anticipated by Lai. 

1 Lai Does Not Anticipate Clai ms 1. 21 8-10. 1 3-15. and 22 Because Lai 
Does Not Disclose a Spot Shape 

Each of Applicants' claims 1, 2, 8-10, 13-1 5i and 22 claims "an optical 
arrangement for receiving one or more laser beams Jmd for transforming each of the laser 
beams into a desired spot shape." 5 

A spot shape is the result of a beam shape, als explained in Applicants' 
specification at paragraph [0017]. Lai does not disclose a beam shape, as admitted by the 
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Examiner on page 4 of the office action dated November 10, 2005: "Lai et al. is discussed 
above but does not disclose independent control of the lasers, ultraviolet wavelengths or 
beam shape." Instead, Lai discloses only how to focus a beam. However, focus is not 
the same thing as shape. Focus refers to how clear of fuzzy the image is, whereas shape 
refers to the perimeter geometry of the image as it impinges the patent's skin as 
illustrated in the figures above, which are incorporated into this section by reference. See 
also Pending App. paragraph [0017]. Focus is defined in optics as "the clear and sharply 
defined condition of an image" and "the position of ji viewed object or the adjustment of 
an optical device necessary to product a clear image]" Random House Dictionary at 
742. A device can emit a laser beam that is in or out jof focus, and focusing the beam will 
not change the underlying shape. That is, a spot shajj, e is not inherent in focusing optics. 

Lai does not disclose, either expressly or inherently, a spot shape. Therefore, 
claims 1, 2, 8-10, 13-15 and 22 are not anticipated by Lai. 

4 - Lai Does Not Anticipate Claim s 30 and 32 Beca use Lai Does Not Disclose 
Hand-held Probes Wh ile Emitting Laser Beams 

Each of Applicants' claims 30 and 32 claims! "...handheld probes for generating 
two or more laser beams of only visible light ...wherein each of the handheld probes is 
retained in a hand of a user and freely moved relative to the surface of the skin of a 
patient." 'i; 

Lai does not disclose that the probes emit one or more laser beams while being 
freely moved by a user's hand. Instead, Lai discloses how to eliminate having to hold 
lasers while they are emitting laser beams, thereby allowing the therapist to perform other 

i 
-'. 

i. 
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tasks during treatment. See Lai column 1, lines 47-48; column 2, lines 25-30. Indeed all 
of Lai's claims specifically give the intended use of [providing a hands-free laser diode 
module during laser treatment. See e.g. Lai column 3, lines 32-33 ("without holding said 
respective diode laser module by a person's hand" Lai column 4, Line 30 ("without 
holding by person ' s hand"). 

The fact that a practitioner using the Lai device may move the probes while they 
emit laser light is not sufficient to establish the inherency of that result or characteristic. 
During normal and usual operation, a person operating Lai's device would not move the 
probes while they emit laser light. On the contrary, handholding the probes of Lai's 
device while they emit laser light would defeat the stated purpose of Lai's invention. 
Therefore, handheld probes that are freely moveabf; during laser application are not 
inherently disclosed by Lai. Accordingly, claims 3oiand 32 are not anticipated by Lai. 

5 * Lai Does Not Anticipate Cla ims 30 hd 32 Because Lai D oes Not Disclose 
a Beam-Shaping Apparatus 

Each of Applicants' claims 30 and 32 claims "an optical arrangement attached to 
each handheld probe for receiving the laser beams gjnd for transforming each of the laser 
beams into a desired spot shape. 

Again, Lai does not expressly or inherently disclose an optical arrangement to 
transform the beams into desired spot shape. Instead, Lai discloses only focusing optics. 
See Lai column 2, line 30. Focus is not the same thing as shape. Focus refers to how clear 
or fuzzy the image is, whereas shape refers to the pferimeter geometry of the image as it 
impinges the patent's skin. See Pending App. paragraph [0017]. Focus is defined in optics 

i, ■ 
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as "the clear and sharply defined condition of an image" and "the position of a viewed 
object or the adjustment of an optical device image .« 

Random House D,ct,onary at 742. A device can emit a laser beam that is in or out of 
focus, and focusing the beam will not change the resultant shape. That is, an optical 
arrangement for transforming the beam shape is not inherent in focusing optics. 

Lai does not disclose, either expressly or inherently, an optical arrangement for 
transforming the bean, shape. Therefore, claims 30 and 32 are not anticipated by Lai. 

6 - Lai Does Not Anticipate Claim. v> an H v, Became 1 ..; rw. m nt.„.... 
a Spot Shap e 

Each of Applicants" claims 30 and 32 claims "an optical arrangement attached to 
each handheld probe for receiving the laser beams and for transforming each of the laser 
beams into a desired spot shape." 

Again, a spot shape is the result of a beam shape, as explained in Applicants' 
specification. Pending App. at paragraph [0017]. Lai does not disclose a beam shape, 
however, as admitted by the examiner on page 4 of the office action dated November 10, 
2005. Examiner's quote, supra p. 19. Instead, Lai discloses only how to focus a beam. 
Focus is not the same thing as shape. Focus refers to how clear or fuzzy the image is, 
whereas shape refers to the perimeter geometry of the image as it impinges the patent's 
skin as illustrated by the figures above, which are incorporated into this section by 
reference. See also Applicants' specification at paragraph [0017]. Focus is defined in 
optics as "the clear and sharply defined condition of an image'' and "the position of a 
viewed object or the adjustment of an optical device necessary to product a clear image." 
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RANDOM HOUSE Dictionary at 742. A device can emit a laser beam that is in or out of 
focus, and focusing the beam will not change the underlying shape. That is, a spot shape 
is not inherent in focusing optics. 

Lai does not disclose, either expressly or inherently, a spot shape. Therefore, 

claims 30 and 32 are not anticipated by Lai. 



Conclusion 

Applicants have shown that Claims 1,2, 8-10, 13-15, 22, 30 and 32 are not 
anticipated under 35 USC 102(b) by Lai, and reversal of the rejection is respectfully 
requested. 
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B. Applicants' Claims are Not Obvious Under 35 USC 103(a) 
Legal Standard for Obviousness 

To establish a prima facie case of obviousness, there must be some suggestion or 
motivation to modify the reference or combine the teachings. MPEP §2142; In re Rouffet, 
149 F.3d 1350, 1356, 47 USPQ2d 1453, 1456 (Fed. Cir. 1998); In re Geiger 815 F.2d 
686, 688, 2 USPQ2d 1276, 1278 (Fed. Cir. 1987). The references must be considered as a 
whole, and there must be something in the prior art as a whole to suggest the desirability 
of the combination. MPEP §2142; In re Fulton, 391 F 3d 1 195, 73 USPQ2d 1 141 (Fed. 
Cir. 2004). Moreover, it is improper to combine references when one teaches away from 
the combination or renders the device inoperable for its intended purpose. In re Gordon, 
733 F.2d 900, 902, 221 USPQ 1 125,1 127 (Fed. Cir. 1984). See also MPEP §2146; In re 
Grasselli, 218 USPQ 769, 779 (Fed. Cir. 1983); In re Ratti, 123 USPQ 349, 352, CCPA 
1959. 

1. Claims 3-7 and 16-22 are Not Obvious in Light of Lai and Gerdes 
Because Lai Teaches Against Hand-held Probes 

Each of Applicants' claims 3-7 and 16-22 teaches probes that are handheld and 
freely moved by the user's hand. Although Gerdes teaches hand-held wands, Lai 
expressly teaches away from hand-held wands. It is well-settled law that it is improper to 
combine references when one teaches away from the combinatio/or renders the device 
inoperable for its intended purpose. In re Gordon, 221 USPQ at 1 127. 

The problem solved by Lai is how to relieve a practitioner from having to hold 
laser probes in his hands. Lai accomplishes this by providing laser diode modules that 
attach onto a patient's body during treatment using a self-adhesive holder. See Lai 
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column 1, lines 38-39. Lai explains that «[i]t has an adhesive surface and allows to attach 
a diode laser module onto an acupuncture point of a body part free of hand-holding." Lai 
column 1, lines 46-48 (emphasis added). "Such holding mechanism is particularly 
advantageous since it eliminates the need for hand holding the laser module and allows 
the therapist to perform other tasks." Lai column 2, lines 29-3 1 (emphasis added). 
Nowhere in Lai's disclosure is there any suggestion that handheld wands are desirable. 
Instead Lai expresses the opposite: the desire is not to have hand-held wands. Therefore, 
Lai expressly teaches against probes that are handheld. Because it is improper to 
combine references when one teaches away from the combination, Lai and Gerdes should 
not be combined, and no prima facie case of obviousness has been made. 



2 - Claims 3-7 and 16-22 are Not Obvious in T.ipht of Lai and OerH^ 
Because Lai Teaches Against Movinp P robes While F.mittinp T acpr 
Beams 



one 



Each of Applicants' claims 3-7 and 16-22 teaches handheld probes that "emit 
or more laser beams ...while being freely moved by a user's hand..." 2 Lai expressly 
teaches away from moving the probes while laser beams are being emitted. Again, is well 
settled that it is improper to combine references when one teaches away from the 
combination or renders the device inoperable for its intended purpose. In re Gordon, 221 
USPQat 1127. 

The problem solved by Lai is how to relieve a practitioner from having to hold 
laser probes in his hands while they are emitting laser beams. Lai explains that: 



sTo forestall any confusion about the placement of the "support structure" limitation in claim 1 without 
toiling comma and whether Applicants intended laser beams to be moved during treatment, Appl 
note that clause (b)(u) of claim 1 as amended in the RCE dated April 27, 2005, reads "each of the 



icants 
handheld 



trskinTflhe'p^nT"' 6 ^ bei " 8 ^ by * US "' S ha " d rdative t0 the Surface of ' 



206-038 

24 



APPEAL BRIEF 
Serial No. 10/612,504 



[Simulating five to ten acupuncture points are [sic] common and 

to nnS ^ 10 thlrty minUteS ' Thus ' a therapist needs 

o point the laser beam to one acupuncture point then another for a 
ong tl me. Obv.ously, using these devices is inconvenient and is 

time consuming. 

Lai at column 1, lines 27-3 1 . Lai goes on to teach how to eliminate having to 
hold lasers while they are emitting laser beams, thereby allowing the therapist to perform 
other tasks during treatment. See Lai column 1, lines 47-48; column 2, lines 25-30. 
Indeed all of Lai's claims specifically give the intended use of providing a hands-free 
laser diode module during laser treatment. See e.g. Lai column 3, lines 32-33 ("without 
holding said respective diode laser module by a person's hand"; Lai column 4, line 30 
("without holding by a person's hand). To make Lai's device with hand-held lasers 
would defeat the purpose of Lai's invention and lead to a device that is inoperative under 
the basic principles under which Lai is designed to operate. Therefore, Lai expressly 
teaches against probes that are hand-held while emitting laser beams. 

Because it is improper to combine references when one teaches away from the 
combination or renders the device inoperable for its intended purpose, Lai and Gerdes 
cannot be combined, and no prima facie case of obviousness has been made. 

1 Claims 3-7 and 16-22 are Not Ohvi pus in Lip ht of T a j and Gerdes 
Because the Prior Art Teaches A painst Freely Moving the Probes 

The explicit purpose of Applicants' invention is to enable a practitioner to 

personally and freely treat different areas of a patient at the same time. Pending App. 

Paragraphs [0006] and [0007]. Each of Applicants' claims 3-7 and 16-22 teach handheld 

probes that "emit one or more laser beams . . . while being freely moved by a user's hand 
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relative to the surface of the skin of a patient." Gerdes and Lai each teach away from 
freely moving the probes, albeit for different reasons. It is improper to combine 
references when one teaches away from the combination or renders the device inoperable 
for its intended purpose. In re Gordon, 221 USPQ at 1 127. 

Gerdes teaches a device wherein the wands are positioned over the patient in such 
a manner that the radiation from the wands intersects within the body being treated. See 
Gerdes column 1, lines 9-12; column 4, lines 45-50 and 56-59. Logically, for the laser 
beams to intersect, the wands must be treating substantially the same area of the patient. 
It would render Gerdes inoperable to modify it such that the laser beams treated different 
areas of a patient at the same time because then the laser beams would not intersect. 
Thus, Gerdes teaches against the probes moving freely. 

Lai teaches the use of a self-adhesive holder for each of the diode lasers to attach 
onto a patient's body. Lai column 1, lines 38-40. The self-adhesive holder is configured 
to securely hold the diode laser module and to maintain the laser beam at the acupuncture 
point. Lai column 2, lines 26-3 1 . It would render Lai inoperable to modify it such that 
the laser modules moved freely because then they would not be maintained at the 
acupuncture point. 

Because it is improper to combine references when one teaches away from the 
combination or renders the device inoperable for its intended purpose, and because in this 
case both prior art references teach away from moving the probes freely, Lai and Gerdes 
cannot be combined. Accordingly, no prima facie case of obviousness has been made. 
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se^ejt^rLai 

Applicants' claim 16 claims at least one laser energy source generating a laser 
beam having a wavelength in the ultraviolet range. Neither Lai nor Gerdes disclose or 
suggest generating a laser beam having a wavelength in the ultraviolet range. 

Lai discloses that the wavelength of the diode laser is selected to have a desirable 
penetration depth for effectively stimulating an acupuncture point. Lai column 2, lines 
43-45. Any wavelength ranged from 500 nm to 1500 nm may be chosen for a variety of 
acupuncture treatments. Lai column 2, lines 49-51. The range of ultraviolet wavelengths 
is generally defined as less than 400 nm. Lai does not disclose a wavelength less than 
500, and therefore Lai does not disclose ultraviolet wavelengths. The Examiner admits 
this on page 4 of the final office action dated November 10, 2005 : "Lai et al. is discussed 
above but does not disclose independent control of the lasers, ultraviolet wavelengths or 
beam shape." Further, Lai does not indicate that ultraviolet may be used to stimulate an 
acupuncture point. Therefore, Lai does not suggest using an ultraviolet wavelength. 

Gerdes discloses exposing tissue to converging beams of treatment (infrared) 
radiation having a wavelength of between approximately 900 nm and 1 100 nm. Gerdes 
also discloses aiming (visible) radiation having a wavelength of between approximately 
400 nm and 700 nm. Gerdes column 8, lines 53-55; column 9, lines 35-39; column 12, 
lines 53-60; and all claims. Gerdes does not disclose a wavelength less than 400 nm. 

The Examiner alleges on page 5 of the final office action that Gerdes 
discloses 400 nm of ultraviolet light at column 9, line 38. Gerdes actually refers to 
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visible light at 400 nm, however. Specifically, the Gerdes cite reads in its 
entirety: 

Additionally, each of the visible laser radiation sources 170 is also 
configured to emit radiation having a wavelength preferably 
between approximately 400 nm to approximately 700 nm, and 
more preferably between about 635 nm and about 640 nm. 

Gerdes at column 9, lines 34-39 (emphasis added). Ultraviolet light is not visible light. 

Therefore, Gerdes does not suggest an ultraviolet wavelength. 

Because each reference affirmatively discloses an operating range and does not 
disclose operations in the ultraviolet range and because neither the nature of the problem 
to be solved nor the teachings of Lai suggests the use of ultraviolet wavelengths, neither 
Lai nor Gerdes suggests using an ultraviolet wavelength. Lacking any suggestion or 
motivation for an ultraviolet wavelength, no prima facie case of obviousness has been 
made. 



5< Claim 1 7 is Not Obvious in Lipht of Lai and GerH^ tw , a use Neither T a ; 
N or Gerdes Suggests a Linear Spot Shap * 

Applicants' claim 17 requires one of the spot shapes to be substantially linear. 
Lai does not disclose any beam shape, as the examiner admits on page 4 of the final 
office action dated November 10, 2005. Examiner's quote, supra p. 27. Moreover, while 
Gerdes discloses that "a wide variety of feathered, diffused, Fresnel, traced, and other 
types of spread-out patterns are also suitable for use with the present invention," a line is 
not a "spread-out" spot shape. Instead, a linear spot shape is the antithesis of "spread- 
out." See Gerdes column 9, lines 45-49. Lacking any suggestion or motivation of a linear 
beam shape, no prima facie case of obviousness has been made. 
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6. Claim 19 is Not Obvious in Light of Lai and Gerdes Because Neither Lai 
Nor Gerdes Suggests a Plus-Sign Spot Shape 

Applicants' claim 19 requires one of the spot shapes to be in the shape of a plus 

sign. Again, Lai does not disclose any beam shape, as the examiner admits on page 4 of 

the final office action dated November 10, 2005. Examiner's quote, supra p. 27. Also 

again, while Gerdes discloses that "a wide variety of feathered, diffused, Fresnel, traced, 

and other types of spread-out patterns are also suitable for use with the present 

invention," a plus sign is not a "spread-out" spot shape. Gerdes at column 9, lines 46-49. 

Lacking any suggestion or motivation of a plus-sign spot shape, no prima facie case of 

obviousness has been made. 

7. Claim 21 is Not Obvious in Light of Lai and Gerdes Because Neither Lai 
Nor Gerdes Suggests Different Spot Shapes 

Applicants' claim 21 requires the spot shape of a first laser beam to be different 

from a spot shape of a second laser beam; that is, the first and second beam shapes are 

different. Again, Lai does not disclose any beam shape, as the examiner admits on page 4 

of the final office action dated November 10, 2005. Id. While Gerdes discloses that a 

"wide variety" of "spread-out" beam shapes can be used, Gerdes not indicate that the 

beam shapes emitted form the radiation sources can be different from each other. Lacking 

any 1 suggestion or motivation of a linear beam shape, no prima facie case of obviousness 

has been made. 
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' 8 ' 23-29 are , Not Qbvio " s in Light o f Lai and Gerde, ^ r y 
Teaches Against Handheld Pmh Pg " 

Each of Applicants' claims 23-29 teaches probes that are handheld and freely 
moyed by the user's hand. As explained in section VII (B)(1) above, however, the 
problem solved by Lai is how to relieve a practitioner from having to hold laser probes in 
his hands. Lai accomplishes this by providing laser diode modules that attach onto a 
patient's body during treatment using a self-adhesive holder. See Lai column 1, lines 38- 
39. U explains that «[i]t has an adhesive surface and allows to attach a diode laser 
module onto an acupuncture point of a body part/™ of hand-holding." Lai column 1, 
lines 46-48 (emphasis added). "The holding mechanism is particularly advantageous 
since it eliminates the need for hand holding the laser module and allows the therapist to 
perform other tasks. Lai column 2, lines 29-3 1 , emphasis added. Therefore, Lai expressly 
teaches against probes that are hand-held. 

Because it is improper to combine references when one reference teaches away 
from the combination, Lai and Gerdes cannot be combined, and no prima facie case of 
obviousness has been made. 

9 - Claims 23-29 are Not Obvious in Light of Lai and Ge rdes Because Lai 
Teaches Against Moving Probe. While Emitting Ta.er R M m. 

Each of Applicants' claims 23-29 teaches a first handheld probe "from which the 
firstllaser beam emits, the first handheld probe . . . freely moved by the user's hand 
relative to the surface of the skin of a patient while emitting the first laser beam." 
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As explained in section VII (B)(2) above, the problem solved by Lai is how to 
relieve a practitioner from having to hold laser probes in his hands while they are 
emitting laser beams. Lai explains that: 

; [Stimulating five to ten acupuncture points are [sic] common and 

each takes typically five to thirty minutes. Thus, a therapist needs 
to point the laser beam to one acupuncture point then another for a 
long time. Obviously, using these devices is inconvenient and is 
time consuming. 

Lai at column 1 , lines 27-3 1 . Lai goes on to teach the laser therapy device art how to 
eliminate having to hold lasers while they are emitting laser beams, thereby allowing the 
therapist to perform other tasks during treatment. See Lai column 1, lines 47-48; column 
2, lines 25-30. Indeed all of Lai's claims specifically give the intended use of providing a 
laser diode module "without holding said respective diode laser module by a person's 
hand." See Lai column 3, lines 32-33; Lai column 4, lines 30. To make Lai's device with 
hand-held lasers would defeat the purpose of Lai's invention, and lead to a device that is 
inoperative under the basic principles under which Lai is designed to operate. Therefore, 
Lai expressly teaches against probes that are hand-held while emitting laser beams. 

Because it is improper to combine references when one teaches away from the 
combination or renders the device inoperable for its intended purpose, Lai and Gerdes 
cannot be combined, and no prima facie case of obviousness has been made. 

10 - Claims 23-29 are Not Obvi ous in Light of Lai and Gerdes Because the 
Prior Art T eaches Against Freely Moving the Probes 

The explicit purpose of Applicants' invention is to enable a practitioner to 
personally and freely treat different areas of a patient at the same time. Pending App. 
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Paragraphs [0006] and [0007]. Each of Applicants' claims 23-29 teach first and second 
handheld probes that are "freely moved by the user's hand relative to the surface of the 
skin,of a patient while emitting the [first, second] laser beam." Gerdes and Lai each 

i 

teach away from freely moving the probes, albeit for different reasons. It is improper to 
combine references when one teaches away from the combination or renders the device 
inoperable for its intended purpose. In re Gordon, 221 USPQ at 1 127. 

Gerdes teaches a device wherein the wands are positioned over the patient in such 
a manner that the radiation from the wands intersects within the body being treated. See 
Gerdes column 1, lines 9-12; column 4, lines 45-50 and 56-59. Logically, for the laser 
beams to intersect, the wands must be treating substantially the same areas of the patient. 
It would render Gerdes inoperable to modify it such that the laser beams treated different 
areas of a patient at the same time, because then the laser beams would not intersect. 
Thus, Gerdes teaches against the probes moving freely. 

Lai teaches the use of a self-adhesive holder for each of the diode lasers to attach 
onto! a patient's body. Lai column 1, lines 38-40. The self-adhesive holder is configured 
to securely hold the diode laser module and to maintain the laser beam at the acupuncture 
point. Lai column 2, lines 26-3 1 . It would render Lai inoperable to modify it such that 
the laser modules moved freely because then they would not be maintained at the 
acupuncture point. 

Because it is improper to combine references when one teaches away from the 
combination or renders the device inoperable for its intended purpose and because in this 
casei both prior art references teach away from moving the probes freely, Lai and Gerdes 
cannot be combined. Accordingly, no prima facie case of obviousness has been made. 
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: n - Claim 29 is Not Obvious i n Light of Lai and Gerdes Because Neither T.ai 
Nor Gerdes Suggests Using Ultraviolet Laser Light 

Applicants' claim 29 claims at least one laser energy source generating a laser 

beam having a wavelength in the ultraviolet range. Neither Lai nor Gerdes disclose or 

suggest generating a laser beam having a wavelength in the ultraviolet range 

I Lai discloses that the wavelength of the diode laser is selected to have a desirable 

penetration depth for effectively stimulating an acupuncture point. Lai column 2, lines 

43-4j5. Any wavelength ranged from 500 nm to 1500 nm may be chosen for a variety of 

acupuncture treatments. Lai column 2, lines 49-51. The range of ultraviolet wavelengths 

is generally defined as less than 400 nm. Lai does not disclose a wavelength less than 

500; land therefore Lai does not disclose ultraviolet wavelengths, as the examiner admits 

on page 4 of the final office action dated November 10, 2005. Examiner's quote, supra 

p. 2%. Further, Lai does not indicate that ultraviolet wavelengths may be used to stimulate 

an acupuncture point. Therefore, Lai does not suggest an ultraviolet wavelength. 

Gerdes discloses exposing tissue to converging beams of treatment (infrared) 

radiation having a wavelength of between approximately 900 nm and 1 100 nm. Gerdes 

also;idiscloses aiming (visible) radiation having a wavelength of between approximately 

400 nm and 700 nm. Gerdes column 8, lines 53-55; column 9, lines 35-39; column 12, 

lines' 53-60; and all claims. Gerdes does not disclose a wavelength less than 400 nm. 

\ The Examiner alleges on page 5 of the final office action that Gerdes discloses 

.<! 

400 ;nm of ultraviolet light at column 9, line 38. Gerdes actually refers to visible light at 
400 ;nm however. Specifically, the Gerdes cite reads in its entirety: 

' i 

Additionally, each of the visible laser radiation sources 170 is also 
configured to emit radiation having a wavelength preferably 
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between approximately 400 nm to approximately 700 nm, and 
more preferably between about 635 nm and about 640 nm. 

Gerdes column 9, lines 34-39 (emphasis added). Ultraviolet light is not visible light. 
Therefore, Gerdes does not suggest an ultraviolet wavelength. 

; Because each reference affirmatively discloses an operating range and does not 
disclose operations in the ultraviolet range and because neither the nature of the problem 
to be solved nor the teachings of Lai suggests the use of ultraviolet wavelengths, neither 
Lai;hor Gerdes suggests using an ultraviolet wavelength. Lacking any suggestion or 
motivation for an ultraviolet wavelength, no prima facie case of obviousness has been 
made. 

i j 

Conclusion 

For one or more reasons above, Applicants have shown that Claims 3-7, 1 6-22, 
and 23-29 are not obvious under 35 USC 103(a) in light of Lai and Gerdes. Reversal of 
the rejections is respectfully requested. 
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C. Claims 1-10, 13-14, 17, 18, 21, and 23-27 Cannot be Actually Rejected 
for Double-Patenting Because Claims Are Not Yet Otherwise Allowable 

The Examiner has twice actually rejected claims 1-10, 13-14, 17, 18, 21, and 23- 
27 for being obvious under the non-statutory (judicially-created doctrine of) double 
patenting as being unpatentable over claims 1-1 1 and 13 of U.S. Patent 6,746,473 issued 
to Shanks and Tucek. However, none of these claims has yet been allowed, and therefore 
no actual double-patenting can be determined. Heretofore Applicant has stated that upon 
a notice of allowance, and assuming such terminal disclaimer is still required, Applicants 
willifile a terminal disclaimer and an assignment fully complying with 37 CFR § 1.321 
and 37 CFR § 3.73. 

Applicants have shown that Claims 1-10, 13-14, 17, 18, 21, and 23-27 cannot be 
actually rejected for double-patenting and reversal of the rejection is respectfully 
requested. 
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VIII. Conclusion 

Applicants believe they have shown that none of the Examiner's rejections in the 
pending application should be sustained. Applicants respectfully request that the Board 
reverse all the Examiner's rejections and allow the case to proceed to issuance. 



Respectfully submitted, 






sandra L. Etherton 
Attorney for Applicants- Appellants 
Registration No. 36,982 

Customer No. 33354 
Etherton Law Group, LLC 
5555 East Van Buren Street 
Suite 100 

Phoenix, AZ 85008 
tel: 602-681-3331 
fax: 602-681-3339 
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1 . A multi-probe device comprising: 

a) two or more laser energy sources, each generating one or more laser 
beams; 

b) two or more handheld probes from which the laser beams emit, wherein: 

i. each of the handheld probes houses one or more laser energy 
sources therewithin; 

ii. each of the handheld probes emits one or more laser beams, and 
each of the handheld probes is not connected to a support structure while 
being freely moved by a user's hand relative to the surface of the skin of a 
patient; and 

c) an optical arrangement attached to each handheld probe for receiving one 
or more laser beams and for transforming each of the laser beams into a 
desired spot shape. 

2. A device according to claim 1 wherein at least two of the laser beams are emitted 
simultaneously and impinge two different parts of a patient 's body. 

3. ; A device according to claim 1 further comprising one or more control circuits for 

independently controlling each of the generated laser beams. 
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4. ; A device according to claim 1 further comprising a control circuit for controlling 

the pulse repetition rate of each laser beam. 

5. A device according to claim 4 wherein the pulse repetition rate of at least one of 
the laser beams is such that the laser light emitted is substantially continuous. 

6. A device according to claim 4 further comprising a first laser beam having a first 
pulse repetition rate and a second laser beam having a second pulse repetition rate 
wherein the first pulse repetition rate and the second pulse repetition rate are 
different. 

7. A device according to claim 4 further comprising a first laser beam having a first 
pulse repetition rate and a second laser beam having a second pulse repetition rate 
wherein the first pulse repetition rate and the second pulse repetition rate are the 
same. 

8. A device according to claim 1 wherein each of the laser energy sources is less 
than one watt. 

9. : A device according to claim 1 wherein at least one of the laser energy sources is a 

semiconductor diode. 

10. A device according to claim 1 further comprising a base. 
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13. 



A device according to claim 1 wherein at least one laser energy source generates a 
laser beam having a wavelength in the visible range. 



14. 1 A device according to claim 13 wherein the wavelength of the laser beam is in the 
red range of the visible spectrum. 

15. ; A device according to claim 1 wherein at least one laser energy source generates a 

laser beam having a wavelength in the infrared range. 

16. A device according to claim 1 wherein at least one laser energy source generates a 
laser beam having a wavelength in the ultraviolet range. 

17. A device according to claim 1 wherein at least one of the spot shapes is 
substantially linear. 

18. A device according to claim 1 wherein at least one of the spot shapes is 
substantially circular. 

19. ; A device according to claim 1 wherein at least one of the spot shapes is 

substantially in the shape of a plus-sign. 
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20. A device according to claim 1 wherein at least one of the spot shapes is 
substantially elliptical. 

21 . A device according to claim 1 further comprising a first laser beam having a first 
I spot shape and a second laser beam having a second spot shape wherein the first 

spot shape is different from the second spot shape. 

22. A device according to claim 1 further comprising a first laser beam and a second 
laser beam having the same spot shape. 

23. A therapeutic laser device comprising: 

a) a first semiconductor diode laser energy source generating a first laser 
beam and a second semiconductor diode laser energy source generating a 
second laser beam; 

b) a first handheld probe from which the first laser beam emits, the first 
handheld probe having an interior cavity that houses the first 
semiconductor laser energy source therewithin and that is freely moved by 
the user's hand relative to the surface of the skin of a patient while 
emitting the first laser beam; 

c) an optical arrangement mounted in the interior cavity of the first handheld 
probe for receiving the first laser beam and for transforming the first laser 
beam into a desired spot shape; 
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d) a second handheld probe from which the second laser beam emits, the 
second handheld probe having an interior cavity that houses the second 
semiconductor laser energy source therewithin and that is freely moved by 
the user's hand relative to the surface of the skin of a patient and relative 
to the first handheld probe while emitting a laser beam; 

e) an optical arrangement mounted in the interior cavity of the second 
handheld probe for receiving the second laser beam and for transforming 
the second laser beam into a desired spot shape; and 

f) a control circuit for independently controlling each of the generated laser 
beams; and 

g) wherein the first and second handheld probes are not connected to a 
support structure while being freely moved relative to the surface of the 
skin of a patient. 

24. A device according to claim 23 further comprising a base. 

25. A device according to claim 24 wherein the control circuit is housed in the base. 

26. A device according to claim 23 wherein at least one laser energy source generates 
a laser beam having a wavelength in the visible range. 

27. A device according to claim 26 wherein the wavelength of the laser beam is in the 
red range of the visible spectrum. 
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A device according to claim 23 wherein at least one laser energy source generates 
a laser beam having a wavelength in the infrared range. 

A device according to claim 23 wherein at least one laser energy source generates 
a laser beam having a wavelength in the ultraviolet range. 



30. A multi-probe device comprising: 

a) two or more laser energy sources housed in two or more handheld probes 
for generating two or more laser beams of only visible light wherein each beam of 
visible light is emitted at a different wavelength from the other beams of visible 
light; 

b) wherein each of the handheld probes is retained in a hand of a user and freely 
moved relative to the surface of the skin of a patient; and 

c) an optical arrangement attached to each handheld probe for receiving the 
laser beams and for transforming each of the laser beams into a desired spot 
shape. 

32. A device according to claim 30 wherein the wavelengths of the laser beams are in 
the red range of the visible spectrum. 
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Appendix E-l Random House Unabridged Dictionary 2 nd ed., 1 987, definition of 

"focus/' meanings 3c and 3d 
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ABSTRACT 



A hand held microsurgical instrument for applying laser 
energy to selected locations (sites) in an area under the skin 
(or other exposed translucent tissue) to provide localized 
photothermolysis of underlying tissue at these sites, is 
described. The laser energy is focused into a spot within the 
tissue. This spot is of sufficiently small size so that the 
energy density is sufficient to provide surgical or treatment 
effects within the tissue without damaging the surface tissue. 
In dermatology, for example, the technique can be used to 
destroy endothelial cells in blood vessels which are desired 
to be removed, such spider veins (nevi) in the skin, hair 
follicles to prevent hair growth therefrom, or other micro- 
surgical procedures. The area is visualized while the laser 
beam is steered, using a deflection system, in X and Y 
coordinates. A telecentric optical system, in which a mirror 
of the deflection system is located, directs the laser light 
essentially perpendicular to the area to be treated as the 
beam is scanned over the area. The optical system also 
focuses illumination light reflected from the area to a sensor 
matrix of a CCD video camera. The reflected illumination 
light is imaged essentially parallel to the optical axis in the 
object space thereby providing a precise, high resolution 
image corresponding to the area. The laser beam may be 
tracked as it is deflected over the area to the selected 
locations by visualization thereof on a display or monitor 
associated with the video camera. The locations are then 
apparent to the treating physician who can then effect an 
increase of the beam power or turn the beam on so as to treat 
the tissue in the selected locations. 

15 Claims, 9 Drawing Sheets 
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DERMATOLOGICAL LASER TREATMENT ocular tissues. Also, penetration of the beam so that it is 

SYSTEM WITH ELECTRONIC focused and not diffused into a ball shape volume of area too 

VISUALIZATION OF THE AREA BEING large to concentrate the energy to the level necessary for 

TREATED treatment is faced in all non-ophthalmological laser surgery 

. . „ . . . . „ n „ in 5 devices. Also, such devices have not been provided with a 

m V ?Q V i S1 ° n ? apphcatl0n Ser * No - °^ m ^ visualization system operating at a wavelength appropriate 

nieajuL zi, iyy3 pending. f imaging through turbid, translucent tissue such as skin 

The present invention relates to a system (method and a *u , \T , ^ * . , 

apparaui) for carrying out microsurgical treatment esre- ^ ^ Suffi u acDt reso l lvmg 

locations under the surface of the skin or other exposed 10 where treatment is desired There have been some sugges- 
translucent tissue. b0Ils 10 foe area of ophthalmological instruments, but a 
The present invention is especially suitable for providing including an instrument for other non-ocular micro- 
a hand held instrument from which a laser beam projects. surgical treatments has not been provided. 
Hie beam is focused by optics in the instrument at spots principal object of the present invention to 
within an area selected for treatment and is deflected across 15 provide an improved system for laser assisted microsurgical 
the area while the area is visualized using an electronic especially dermatological treatments in which the treat- 
visualization means which provides, with the beam focusing ment area can be visualized while the laser beam is being 
optics, an image corresponding to the area under treatment located at sites in the area where treatment is desired. 
Tne deflection of the beam is controlled during visualization It is another object of the present invention to provide an 
to place the focus (a spot) at the selected locations. Then the 20 improved system for microsurgery which is automatically 
beam power may be increased or the beam turned on, as with operative both for visualization and for location of the laser 
a shutter or with means such as filters in the shutter, which beam at treatment sites in an area under the skin or other 
can alterably attenuate the beam, while the beam is being exposed translucent tissue. 

located at the treatment sites. These sites may be along the It is a still further object of the invention to provide an 

veins such as spider veins which are photothermolyzed and 25 improved system for microsurgical treatment which utilizes 

undergo coagulation necrosis. Hair follicles can also be optical energy which is not readily scattered and which can 

photothermolyzed so as to cause deputation. Other micro- be focused into a spot of sufficiently small area to concen- 

surgical procedures, such as to break adhesions between trate the laser beam so that it reaches a level sufficient to 

tendons and the surrounding sheath may be carried out using provide a photomedical treatment effect, 

the invention. 30 It is a still further object of the present invention to 

Devices for medical treatment have been provided which provide an improved system for microsurgery, especially 

use laser beams. Also handpieces from which laser beams dermatological surgery which enables coagulation necrosis 

are projected and manually traced over the skin, which may of spider veins, depilation by cauterization of hair follicles 

be compressed under glass slides for protection and heat and allows adhesions between tendons and the surrounding 

dissipation purposes, are available. Such devices and treat- 35 sheath to be severed. 

ment techniques generally use laser energy of a wavelength It is a still further object of the present invention to 

which makes it effective for treatment of lesions, because the provide an improved microsurgery and especially dermato- 

lesions selectively absorb that wavelength. The general area logical surgery system using a laser beam of a wavelength 

containing the lesion is effectively flooded with generally which is effective for photomermolysis by virtue of being 

collimated laser light of a wavelength that is highly absorbed 40 focused at sites where photomermolysis is desired rather 

by the lesion or the laser beam is moved over the area. than relying upon selective absorption by chromophores 

Selective absorption of the laser kght by the lesion is then which are selectively absorptive of different wavelengths of 

responsible for photomermolysis. This technique is called optical energy, thereby providing a single instrument using 

selective photomermolysis and is discussed with respect to a single wavelength laser beam for different microsurgical 

the skin in an article by R. R. Anderson and J. A. Parrish 45 and dermatological treatments. 

which appeared in Science, VoL 220, p. 524, on Apr. 29, It is a still further object of the present invention to 

1983. Also, the wavelengths of the laser illumination for provide an improved system for microsurgery in which 

selective photomermolysis are subject to scattering and healing and burning of the skin or other tissue in the general 

diffusion by the skin. Accordingly, the area exposed to the area being treated is minimized. 

radiation is heated and may be subject to collateral damage 50 It is a still further object of the present invention to 

(Le. reddened or even burned). This produces discomfort to provide an improved laser surgery instrument in which an 

patients and militates against the use of such laser treatment accurate high resolution image is obtained for visu alizin g 

instruments and techniques. and enabling the direction of the beam to selected sites in the 

Laser beams have been used for ophthalmological sur- area being treated, 

gery. In such cases, the medium is transparent to the laser 55 Briefly described, a system for thermolysis of tissue in an 

beam and can be readily observed through the cornea with area under the surface of the skin or other tissue with 

ophthalmoscopes. The lens of the eye undergoing treatment visualization of the area which is provided in accordance 

may be used to focus the laser beam on the retina. Often the with the invention may be embodied in a housing which is 

laser beam is manually directed and considerable skill and sufficiently small to be hand held. A window in the housing 

technique is required for such laser surgery especially to 60 provides a port for illumination of the area under treatment 

avoid damaging tissue around the site to be treated. It is as well as through which the treating laser beam projects, 

therefore difficult to precisely deliver the laser energy to the The laser beam may be provided by a laser external of the 

desired sites. See Taboda, U.S. Pat No. 5,112328 issued housing which is introduced into the housing through an 

May 12, 1992, for an ophthalmological laser surgery instru- optical fiber cable, an articulated optical delivery arm or by 

ment 65 a laser, such as a solid state laser (e.g. a laser diode) which 

The difficulties encountered in laser microsurgery is mounted in the housing. The housing contains optical 

include the lack of a natural focusing mechanism in non- means for projecting and focusing the beam at selected 
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locations or sites in the area at spots sufficiently small in hotter and can burn before a lesion (or other tissue at the 

cross-section, for the power and duration of the beam, to treatment site) is affected by the laser energy. By focusing 

cause localized thermolysis of the tissue at the sites to be the beam, the energy penetrates the skin surface to the site 

treated. There are means in the housing for deflecting the to be treated without heating up the upper layers of the skin, 

beam to locate the spot at the selected sites one at a time. The 5 since the intensity of the beam is lower in such upper layers 

housing also has means for visualizing the area while the than at the focal point Thus heating of tissue which is in the 

beam is being deflected, thereby verifying that the spots are path of the beam is minimiz ed. 

at the selected sites before the beam is turned on or its energy A laser 20 external of the handpiece 10 may be used to 

increased to cause thermolysis. provide the optical treating energy. An optical fiber cable 22 

The foregoing and other objects, features and advantages 10 delivers the energy from the laser to the handpiece, 

of the invention, as well as presently preferred embodiments The handpiece visualization means is provided by a 

thereof, will become more apparent from a reading of the video camera having a photoreceptor or sensor, preferably 

following description in connection with the accompanying an X-Y matrix of CCD (Charge Couple Device) elements 

drawings in which: which are in a plane perpendicular to the optical axis of the 

FIG. 1 is a block diagram illustrating a dermatological is telecentric optics and in a plane perpendicular to the axis, 

laser treatment system embodying the invention; The central ray of the beam, as focused at the i magin g or 

FIG. 2 is an enlarged view of the handpiece (the hand viewing (visualization) plane in which the photoreceptors 

held instrument) of the system shown in FIG. 1; are located then arrives perpendicular to the visualization 

FIG. 3 is a diagram schematically showing the housing plane. Parallax and similar distortion are avoided and a 

and internals of the handpiece illustrated in FIG. 3 when 20 precise high resolution image is obtained with the video 

viewed from the front; camera in the handpiece 10. 

FIG. 4 is a view of the housing and the internals of the Electronics of the system provides a handpiece controller 

handpiece, but taken from the right side of FIG. 3; and video signal processor 24 for the camera. The video 

FIG. 5 is a top view of the shutter of the instrument signals, after processing, may be displayed on a T.V. monitor 

shown in FIGS. 3 and 4; 25 26. A cable 30, containing electrical wires connects the 

FIG. 6 is a view similar to FIG. 3 wherein a laser diode controller and processor 24 to the handpiece 10. 

and associated circuitry is used internally of the housing; The beam is steered by a beam steering device 28 which 

FIG. 7 is a view similar to FIG. 4 of the instrument shown may be a joystick, trackball or computer mouse type device, 

in FIG. 6; The controller 24 obtains signals from the beam steering 

FIG. 8 is a block diagram of the electronics of the 30 device 28 and applies them to a beam deflection system 

handpiece shown in FIG. 2; and utilizing mirrors and motors which step or steer the beam in 

FIG. 9 is an optical ray diagram illustrating the telecen- X and Y directions. The beam deflection system is described 

trie optical system of the instrument which is shown in the in greater detail hereinafter in connection with FIGS. 3 and 

preceding figures, which, because it is telecentric, enables 4. The controller applies signals (pulses to the motors of the 

the area which is scanned to receive a beam, the central ray 35 deflection means) to steer the beam in X and Y to the desired 

of which is generally parallel to the optical axis and to locations in the area 14. Automatically, these locations are 

produce an image precisely corresponding to the area. focused in the visualization plane and an image is provided 

Referring to FIG. 1, a handpiece 10 contains the laser by the camera. In addition, the entire area may be flood 

beam delivery and visualization means which projects and illuminated, suitably by light containing spectral compo- 

scans a laser beam 12 over an area 14 below the surface of 40 nents of a wavelength which, like the wavelength of the laser 

the skin or other non-ocular tissue 16 of a patient requiring beam, penetrates the skin without substantial scattering. The 

treatment The beam is focused in the area at localized points return (retroreflected) light, both from the spot where the 

to provide spots in the area at sites where photothermolysis laser beam is located and from the iUumination, is incident 

treatment is required. This area may be in a plane generally on the visualization plane of the camera and an image of the 

perpendicular to the central ray of the beam 12. The plane is 45 area as well as of the spot where the beam is focused is 

also generally parallel to a window 18 at the lower end of the obtained. From this image as viewed on the monitor the 

handpiece 10 through which the beam projects. The beam treating physician can steer the beam to the desired location, 

may be scanned stepwise in rectangular or X-Y coordinates The system is especially suitable for coagulation necrosis 

over the area 14 to the selected sites. of spider veins or spider nevi. The nevi are visualized with 

A feature of the invention is that the beam is focused, and 50 visible light and the laser beam is tracked along the veins, 

particularly telecentricaUy focused using telecentric optics. The energy is then increased and regions along the vein are 

The focus is in the plane of the area 14. Telecentric focusing subject to photothermolysis. The vein is cut off and the 

insures that the central ray is perpendicular to the plane of pigment, usually blood, is eventually reabsorbed by the body 

the area 14. The ray is also parallel to the optical axis of the of the patient 

telecentric optics. A preferred form of the telecentric optics 55 To epilate using the system, the base of the hair follicle 

is described hereinafter in connection with FIGS. 3, 4 and 9. is visualized with an infrared iUumination source and video 

The beam is preferably of a wavelength from 700 to 1300 camera and the laser spot positioned over the hair follicle, 

nanometers (nm) where skin and other non-ocular tissues are The laser is then operated, for example a shutter is placed to 

translucent and where scattering occurs in the forward an open position, and a dose of optical energy of sufficient 

direction. Thus the light does not tend to reflect back into the 60 intensity is delivered at the follicle. With a nominal focal 

tissue and pile up at the surface of the tissue. This minimizes spot of 500 micrometers in diameter and a depth of focus of 

collateral damage (reddening and even burning) of the skin about 100 micrometers, a dose (or energy density) of about 

or surface tissue outside of the treatment zone. 25 Joules per centimeter squared (J/cm 2 ) is produced and the 

Focusing of the beam minimizes reddening and burning hair follicle and its adjacent blood vessels are destroyed by 
and limits the sites of photothermolysis to the spots in the 65 the heat produced by the absorbed laser energy (i.e. photo- 
area where the beam is focused. With a generally collimated thermolysis occurs). Because of the focusing of the beam, 
or flooding type beam the upper layer of the skin can get areas of tissue adjacent to the follicle are unaffected. 
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The controls and even video processing circuitry may be the surrounding area is visualized and an image thereof is 
included in the handpiece 10. FIG. 2 shows a handpiece obtained with the video camera 48. 
where the controls and video processing and even the video The lenses 42 and 44 form part of the projection means, 
display (which provides the T.V. image for monitoring as does part of the beam deflection or steering means of the 
purposes) may be provided in the handpiece. FIG. 8 shows 5 system. This deflection and steering means is provided by a 
the electronic components for carrying out the control and first mirror 54 which has an axis of rotation perpendicular to 
video processing functions. the optical axis 46 and through mid focal point 49 of the 

As shown in FIG. 2, the handpiece is adapted to be held lenses 42 and 44. Preferably, the deflecting or scan mirror 54 
by its distal or rear end 32 in the hand of the treating is a polarization beam splitter which reflects the incoming 
physician. This end 32 has a keypad with keys projecting 10 laser beam in a direction to propagate out of the handpiece 
from the surface of the housing for entry of laser control 10 through the window 18. The return light has a component 
parameters, such as laser power, the duration of the laser with an opposite sense of polarization and passes through 
bursts or pulses, and depth within the tissue of the focused the scan rnirror 54 to the visualization plane 47. 
spot as well as information as to the patient and the treatment The scan mirror 54 provides scanning over a first, say the 
afforded. In the position of the fore-finger, there is a trigger 15 X coordinate of the cartesian coordinates which define the 
button which may operate the laser to turn it on and off and length and width of the area under treatment Another scan 
may also operate the shutter which controls the laser energy rnirror 56 is rotatable about an axis 58. This mirror is tilted 
which is delivered through the window 18 at the proximal at an angle of approximately 45° such that a ray traveling 
end of the handpiece 10. This trigger may be a two step parallel to the x-axis would be reflected into the plane of the 
switch which when depressed to the first step turns the laser 20 diagram illustrated in FIG. 3. 

on and to the second step actuates a motor which moves the The inirror 56 is carried by an arm 60 which is turned by 
shutter out of a position where it normally blocks the beam the shaft (about the axis 58) of a galvanometer type motor 
for safety purposes. The thumb of the operator may be used 62, which may be a stepper motor. A similar motor 64 rotates 
to manipulate a trackball 36 which operates an encoder of the first scan mirror 54. The scan inirror 56 deflects the laser 
the type in a computer mouse and provides the beam steering 25 beam 12 along the other or Y coordinate. By controlling the 
control, and sends signals to the motors of the beam deflect- motors 62 and 64, the beam may be located at any selected 
ing system. site in the treatment area and an image of the spot at the site 

A display such as a liquid crystal display may be used to is created at the visualization plane 47 of the camera 48. 
present the image which is viewed by the camera, if an Thus, both steering and visualization is accomplished simul- 
external monitor such as the monitor 26 is not used. The 30 taneously and automatically. The two mirror steering or 
resolution obtained by such a display is less than may be deflection system is generally of the type described in U.S: 
desired for certain operations. Then an external large screen Pat No. 5,04-8,904 issued Sep. 17, 1991 to J. L Montague, 
monitor 26 is more desirable. The display may also show the which shows a two mirror scanner, 
parameters which are entered by the keyboard such as laser The laser energy is delivered by the optical fiber cable 22 
power and pulse duration. A suitable operating laser power 35 to a fiber ferrule or coupler 66 from which the incoming 
of l A watt and a suitable pulse duration (the duration of the beam projects and is focused by a lens 68. Lens 68 nomi- 
burst of CW, IR laser energy) of U second is indicated on the nally collirnates the beam. A focus mechanism 69, which 
display 40. may be either manual or electromechanical, sets the depth 

Referring to FIG. 3, FIG. 4 and FIG. 9 there is shown a below the surface that the laser light is focused. The focus 
first lens 42 and a second lens 44 of telecentric optics. The 40 mechanism 69 moves lens 68 in the z direction relative to 
optics has an optical axis 46 which provides a focus at the ferrule 66. The beam is folded at a fold mirror 70 and is 
plane of the photoreceptors (the image or visualization directed to the polarization sensitive scan mirror 54. The 
plane) of a video camera 48. This camera is preferably a beam is then focused by the front lens 42 of the telecentric 
CCD solid state electronic camera having its matrix (an X-Y optics to a spot in the area being treated which may be 
matrix) located in the image plane 47. The front or first lens 45 referred to as the treatment plane. 
42 provides a front focus in the plane of the area under Focusing the beam increases the irradiance of the beam 

treatment (14-FIG. 1) and a rear focus midway between the as it propagates to its nominal focus at the spot in the 
back plane of the planoconvex lenses 42 and 44 (that is, the treatment plane. The half angle of convergence is equal to 
surface or side of these lenses which is planar). the arc sign of the numerical aperture of the lens 42 

ITie rear lens 44 has its front focus in the visualization 50 sin" l (NA) where NA is the numerical aperture of the 
plane 47 and its rear focus midway between the planar focused beam. After transmission through the window the 
surfaces of the lenses 42 and 44. The midpoint focus is at 49 half angle of convergence is reduced to shr^A/n), where 
and intersects the optical axis 46. The focus 49 is the n is the refractive index of the tissue. It may be desirable to 
common rear and front focii of the lenses 42 and 44, use the window 18 as a contact plate. Then the material of 
respectively. Because the optics are telecentric, the central 55 the window is desirably of high thermal conductivity and is 
ray of the focused beam always remains perpendicular to the approximately matched to the refractive index of the skin or 
plane of the treatment area and the visualization plane 47, other tissue (n in the range of armroximately 1.35 to 1.55), 
which are perpendicular to the optical axis 46, even as the Consider the case where the laser has a wavelength of 
beam is scanned over the treatment area. When the beam is 950 nm, the absorption coefficient of the tissue in the layers 
retroreflected from the area it is focused in the visualization 60 under the surface to the treatment area is u's which is 0.1 
plane. The visualization plane also receives light which is mm~ l , the scattering coefficient u's is 10 mm- 1 . The tissue 
returned through the telecentric lenses 42 and 44 and which may have a anisotropy factor g of 0.985. The reduced 
is generated by an annular muminating ring or lamp 52. This scattering coefficient u, is then 0.15 (i.e. the reduced scat- 
lamp has a broad spectrum of light but may contain a tering coefficent u,=p, (1-g). If the treatment area is 3 mm 
majority of its intensity in the infrared region including the 65 below the surface of the skin the ar^oximate spot size 
wavelength of the laser light to allow visualization below the considering scattering is about 500 micrometers. This is a 
surface of the tissue. Then the entire area and even some of size which is within the diameter of spider veins and 
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approximately equal to the region at the base of a hair 
follicle. For a numerical aperture of the focused beam of 0.3, 
approximately 40% of the incident power from the coupler 
66 is delivered in the treatment area. Because of the half 
angle of convergence the intensity is spread over a much 
larger area between the surface of the skin and the treatment 
area. It is believed that the safety margin for avoiding 
excessive heating which might cause surface tissue damage 
is 33% of the power delivered from the coupler 66, the beam 
focused with a lens having a numerical aperture of 03 
provides a intensity or laser dose (i.e., energy density) above 
the depth of focus at the treatment area (and the treatment 
plane) which is sufficient to avoid damage to the tissue 
above the treatment sites, in the foregoing example. 

For personnel safety, protection of the camera 48 and for 
visualization a shutter 72 is provided by an arm which is 
rotated in a plane perpendicular to the optical axis 46 by a 
motor 74, which may be similar to the motors 62 and 64. 
This shutter 72 is shown in plan view in FIG. 5. The shutter 
has two sets (a, b, c and 1, 2, 3) of three regions which 
provide different transmisivity during different modes or 
stages of operation of the system. The normal or unpowered 
position of the shutter is with the region 1 in the path of the 
retroreflective light to the visualization plane 47 in the 
camera and with the region a (a dense block or no hole at all 
through the shutter) intercepting the output beam from the 
coupler 66. This dense block may preferably include a 
photodetector used to monitor the beam power eminating 
from ferrule 66. Then the illumination from the lamp 52 can 
be turned on and the area viewed. This mode or stage of 
operation may be used to move the instrument to find the 
desired area without any laser illumination. 

When the area has been found the shutter is moved so 
that the incoming beam is intercepted at region b, containing 
a neutral density filter which attenuates the laser beam in the 
path of the output beam from the coupler 66. The region 2 
is men in the path of the return light from the spot where the 
laser beam is focused in the treatment plane. The region 2 
may be an open hole. This permits both visible viewing and 
viewing of the infrared (700 to 1300 nm wavelength 40 
iUumination) due to the laser beam. In this position of the 
shutter the system utilizes the laser beam as a spotter or 
tracking beam to locate the sites to be treated, say a hair 
follicle or a part of a spider vein to be coagulated, or an 
adhesion between a tendon and its sheath. 

Finally, the shutter is moved to its rurtherest position (in 
a counter clockwise direction in FIG. 5) about the axis 70 of 
rotation of the shaft 75 of the motor 74. Then, the output 
beam 66 passes through an open hole c, while a neutral 
density filter (region 3) is interposed in the return path to 
protect the television camera (especially the CCD sensor 
array) during the treatment pulse. 

Referring to FIGS. 6 and 7, a hand piece 100 is shown 
which is identical so far as its visualization and beam 
projection system is concerned and like parts are identified 
by like referenced numerals. An external laser is not used. 
Rather a laser diode 102 is used to produce the infrared 
radiation. The output of the diode is nominally colliminated 
by a lens 104 to provide a beam to the fold mirror 70 and 
thence to the deflection mirrors 56 and 54. The lens 104 <so 
mounted to focus mechanism 105, which may be manual or 
electromechanical, sets the depth below the surface of the 
tissue to which the laser light is focused. The electronics on 
which the laser diode 102 may be mounted and also which 
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From the foregoing description it will be apparent that 
there has been provided an improved system (method and 
apparatus) for microsurgical and especially dermatological 
treatment which enables visualization of the area being 
treated as well as provide safety for the patient and the user 
of the system Variations and modifications in the herein 
described system, within the scope of the invention, and 
numerous other microsurgical procedures than described 
herein, will undoubtedly suggest themselves to those skilled 
in the art Accordingly, the foregoing description should be 
taken as illustrative and not in a limiting sense. 
We claim: 

1. A method for coagulation of vessels in dermal tissue 
comprising the steps of: 

scanning said tissue with a single laser beam at a wave- 
length from 700 to 1300 nanometers which propagates 
through optics to select locations of at least one of said 
vessels in said tissue; 
stopping said laser beam at each of said locations while 

said scanning step is carried out; 
focusing said laser beam through said optics to form a 
spot to cause coagulation of said vessel at each of said 
locations while said stopping step is carried out; and 
visualizing said laser beam while said scanning step is 
carried out 

2. The method according to claim 1 wherein said scanning 
step further comprises the step of scanning step-wise in X-Y 
coordinates said laser beam over an area of said tissue to 
select locations of at least one of said vessels in said tissue. 

3. The method according to claim 1 further comprising the 
step of controlling said laser beam to operate within defined 
operational parameters while said scanning step is carried 
out 

4. The method according to claim 1 wherein said laser 
beam is operated at wavelengths translucent to said tissue. 

5. A method for microsurgery in translucent tissue by 
thermolysis of internal lesions with a laser beam which 
comprises the steps of: 

projecting said beam at a wavelength from 700 to 1300 
nanometers with energy density less than sufficient to 
cause thermolysis of said tissue to locate a plurality of 
locations in an area where treatment is carried out; 
visualizing said area with a solid-state electronic cam- 
era which receives light reflected from said area to 
track said beam while said projecting step is carried 
out; 

stopping said beam at each of said locations; and 
focusing said beam to form a spot of sufficiently small 

cross-section to cause localized thermolysis of the 

lesion at said locations in said area; 
enabling said laser beam while it is stopped at said 

locations to radiate said focused spot at said locations 

with energy density sufficient to cause thermolysis of 

tissue at said locations. 

6. The method according to claim 5 wherein said visual- 
izing step further comprises the step of providing television 
pictures of said area on a video display connected to said 
solid-state electronic camera. 

7. The method according to claim 5 further comprising the 
steps of altering the intensity of said beam between a level 
sufficient for visualization of said area with said beam during 
said visualizing step and a level which provides a pho- 



tomedical effect so as to enable said beam to be tracked for 
contains the controller and video processing circuitry is a 65 finding said locations for treatment, and increasing said level 
printed circuit board 106. The components of the circuitry when said locations are found to treat said tissue at said 
will be more apparent from FIG. 8. locations. 
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8. The method according to claim 5 wherein said area is said focused spot at said locations with energy density 
under the surface of the skin and said laser beam is of a sufficient to cause thermolysis of tissue at said locations, 
wavelength causing scattering of said beam by tissue under 12. The method according to claim 11 further comprising 
the surface essentially in the same direction as the direction the steps of altering the intensity of said beam between a 
of which said beam propagates. 5 level sufficient for visualization of said area with said beam 

9. The method according to claim 5 wherein said beam is during said visualizing step and a level which provides a 
of an infrared (IR) wavelength where said tissue is generally photomedical effect so as to enable said beam to be tracked 
translucent to said beam. for finding said locations for treatment, and increasing said 

10. The method according to claim 5 wherein said pro- level when said locations are found to treat said tissue at said 
jeering step is carried out by deflecting and focusing said 10 locations. 

beam to move said spot in X, Y and Z directions to locate 13. The method according to claim 11 wherein said area 

said spot at different ones of said locations. is under the surface of the skin and said laser beam is of a 

11 A method for microsurgery in translucent tissue by wavelength such that scattering of said beam by tissue under 

thermolysis of internal lesions with a laser beam which the surface is essentially in the same direction as the 

comprises the steps of projecting a single laser beam at a 15 direction of which said beam propagates, 

wavelength from 700 to 1300 nanometers with energy 14. The method according to claim 11 wherein said beam 

density less than sufficient to cause thermolysis of said tissue is of an infrared (IR) wavelength where said tissue is 

to locate a plurality of locations in an area where treatment generally translucent to said beam, 

is carried out, visualizing said area to track said beam while IS. The method according to claim 11 wherein said 

said projecting step is carried out, stopping said beam at 20 projecting step is carried out by deflecting and focusing said 

each of said locations, focusing said beam to form a spot of beam to move said spot in X, Y and Z directions to locate 

sufficiently small cross-section to cause localized thermoly- said spot at different ones of said locations, 
sis of the lesion at said locations in said area, and enabling 

said laser beam while it is stopped at said locations to radiate ***** 
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